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“processes, and a we1d1ng project. An appendix contains an -
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"Education by Lané Communit Co11ege)
Community Education Division, Eugene,
‘Oregon. Fupds were provided by the
Governor of Oregon from*the Education-
21 Linkages Component ‘of the CETA

‘ overhor 's' Grant.

n

< .ot
. \ , o7
.., STATEMENT OF ASSURANCE

It 1s the policy of the Oregon Department of Education that no
person be sub;ected fo_discrimination on the basis of race,
national origin,’ relrguoﬁ”sox age, handicap or marital statua in
- any program;-service or activity for.which the Oregon Depart-
ment of Education is responsible. The Department will comply

_ discrimiriation and will strive by. itsactions to.onhlncothedlgnity
and ‘worth of all- persons. ¥

Th1s proaect was developed under a sub- .

with the requirements of state and federa! law concerning non-
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T LT ‘ . _INTRODUCTION TO PRE-APPRENTICESHIP, - -

DESCRIPTION OF APPRENTICESHIP ) K . .

b The Federal Bureau of Apprenticeship identifies an apprenticeable occupation
- as a skilled occupation ‘that requires a minimum of one year of 2000 hours on- -
the- JOb training. Th15 on- the-job tra1n1ng and re]ated educat1ona1 training

1s the apprent1ceab1e period., ! . . . ‘

VIEWPOINTS ABOUT PRE-APPRENTICESHIP X o ‘

/

B » ‘ Q‘ " - ) . ) /l
= Pre-apprenticeship is viewed in many different ways by craftpersons, apprent1ce-
ship comm1ttées educators and the general pub11c. * .

. Concerns about pre- apprent1cesh1p include the belief that the pre-apprehticesh1p
e tra1n1ng will flood the market with applicants fo apprent1cesh1p or that e
(‘ -these tra1nees will go to.work in the occupation as partly ‘trained workers or ’ i
that pre- apprent1cesh1p would he. cons1dered a guarantee of entry 1nto apprén-
ticeship. Thase conf]1ct1ng v1ewpo1nts create. prob]ems for\persons 1nterested S

.in apprent1cesh1p training and make it difficult to operate pre- apprent1cesh1p
5(%; . 4 . . . .. “‘

-’ .

.tra1n1ng programs.

l .
} . v . \

" NEED.FOR PRE-APPRENTICESHIR- - | f - e

. 3
. 3 . N ?
“e .

| ) . :
Pre- apprent1cesh1p prov1des three benefits: . ) g AN AN

: 1. Provides a screen1ng device to determine motivation, interest, " . ¢
man1pu]at1ve aptitude and. ab111ty of persons toxlearn the sk1]]s :
. of the ocupation. ‘ o ;
. . 2. Provides the individual with survival skills foﬁ hand11ng persona] h
problems and 1nterpersona1 re]at1ons on the JOb that may-include ' i. T
. abuse and sexual harrassment. - . - v )
3. Prov1des entry’ level skills to help make the anprent1ce productive |,
. . from the f1rst day on the JOb The h1gher entry level skills of
' "the apprent1ce provides an incentive for the emp]oyer to hire A
5 apprentices. ‘ : : - : : : e

v ¢ . ‘., ¥

o . “ ’ .
\. . . ¢
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PRE-ARPRENTICESHIP HEL:PS .PEOPLE - )

. [
ALY p 4

1

To select a skilled occupation. ,
To identify the'educationa] requirements of an occupation. )
"To. exper1ence the hands-on skills of an occ upation?
To develop good .work habits. . . T ? a
'il* Good job attendapee oy -
* Punctuality
* Dependability -
* Time managemént
To develop good attitudes. - ° S
* Coricern for the’iob
Initiative ' . AN
Interest '-' T °
Healthy, cooperative workiﬁg re]ations with fellow emp]oyees.-

I

* %

T %

-

U

TRAINING LEVELS FOR PRE- APPRENTICESHIP < S ' 5

Pre- apprent1cLsh1p tra1n1ng canipe separated into three phases or stages of
tra1n1ng “.These are:

e ’ 'l

PHASE 1 .

~ .
) . . N L \
. - . 4

"Prov1des the %ra1nee with -an opportun1ty te explore severa] occupat1ons“ This .
or1entat1on to the e]ectr1ca] trade includes training in trade terminology,

* “*b]uepr1nt reading, tool.usage, f1rst aid and safety’ pract1ces This fam1]1ar-

ization training 1nc]udes hands~-on experience in some of the bas1c sk1]] areas
together with information about the advantages and requ1re?ents of e]ectr1ca]
work. The choice ‘of an occupat1on te train for in Phase 2 of preuapprent1cesh}p
will be based.on these exper1ences If the trainee decides not to pursue this
'occupat1on any further, the tra1ang received to this po1nt will be useful in
“every day ]1fe ¥ . S S
Phase 1 1nc]udes d1agnost1c tests to determine if reading or mathemat1ca] -
'def1c1enc1es ex1st that would handicap a person in the electrical trade

Remed1af work w11] be: prov1ded to correct these deficiencies. *

[ ead

. . .
, - -~ ! -
Do : : o J
. i *
.




individua] survival and coping skills. Tra1n1 g will begin on helping each
4
. 1nd"v1dua] atta?n full potent1a] in these personal skills.

.
N A\ 3
. A

Intehbersona] ski]]s will be developed which include:

Iy

) - paraphrasing, perception chécks, non-verbal communication

* Communication skills

v

- communicating with superiors .

. *@Persona] effectiveness « _ ' \ e
- prob]em so]v1ng, family re]at1onsh1ps, sexual harrassment and

pestering on- the job. . .- . \

* Interv1ew techniques - < -

- apprent1cesh1p committee 1ntervfew procedure T,

. ° 3 e

PHASE 2 ;o PR -

¥

Th1s tra1n1ng beg1ns the serious preparat1on for an occupat1on The training
'. re%ated t,o job attitudes§ work habits and 1nd1v1dua1 survival and, cop1ng -
. sk1]]s;w1]] be continued from Phase 1 witff more emphasis on the re]at1onsh1p

to the job. ) ‘ ‘ . ‘

b - & : )

8 .

. of the occupation. -At, Teast 3/4 of .thg training wiTl consist of hands-on
experiences. This 1nstruct1on should be conducted by a sk1]]ed craftsperson
from the trade or occupat1on who has the necessary: teach1ng skills.

. Vd ' '
The. Joint apprent1cash1p comm1ttee for the occupat1on will be 1nv1ted-to
observe the progress of’ tra1nees during Phase 2 and to eva]uate the ential
-for trainees for entry 1nto apprent1cesh1p The part1c1pat1on of the appro-
pr1ate Jo1qt apprent1cesh1p comm1ttee is essential to the success of a pre- o
b apprenticeship program, Th1s commun1ty involvement 1nsures that the tra1n1ng

_is relevant "to the occqpat1onlandumeets industry training standards.

Manipulative skills will be deVeioped by the completion of a series of projects\
“involving basic trade-skills which have a carryover Benefit to persons outside




. gram. © ' T -

- in’ the future. . : , ' !

P . T . ‘
At the completion of Phase 2 .the trainee will have enough exper1ence wnth the
'occupat1on to decide whether to continue with the training into Phase 3.” The -
joint appreat1cesh1p copmittee will have knowledge of the qua]1ty of the
training program and will be_ in a pos1t1on to judge the qua]1f1catwons of the
students for entry -into the apprenticeship training program.

PHASE 3¢ . e

‘Training ichoncentrated on improvement of manipulative-skills sp that the

trainee will be a productive employee the first day on-.the job. Th1s tra1n1ng
can be e1ther industry conducted spec1a11zed training, secondary schoo] voca-

-tional programs or commun1ty cp]]ege preparatory courses spec1f1ca]]y related

to thc occupation. Trainees can also part1c1pate in co-op work experience
tnvolving hands -on tra1n1n9 at the secondary or community college level. Y
Hands-on training is cons1dered essential for an effeét1ve pretra1n1ng pro-

I

LS »

The Phase 3 training per1od prov1des the trainee with an opportun1ty €0 search
for an- emp]oyer willing to take an apprent1ce ‘Frequent]y the employer pro-
viding cb-op work exper1ence tra1n1ng w1]] hire the trainee. .as @ regular
emp]oyee . ) )

- g
.

It is possible’ that. some employers will hire the trainee without further .
tra1n1ng Some of these employers train specifically for their own_neéds. 1In
the process, job deScr1pt1ons have become highly diluted. Instead of .produc-
ing journeymen possessing a wide ranae of skills, companies have settled for
specialists trained to perform the specific tasks needed in certain narrow
operat1ons While-this may be adequate to meet the special needs of an indus-
try, it certa1n]y will not meet the training and manpower needs of the nation

PO Y

-
«

-Apprent1cesh1p provides a broad base of tra1n1ng by giving the apprentice a

wide range of sk1]]§ which insures continuous employment. WOrkers least
vulnerable tp unemploymént are those.with the highest and broadest skills and

‘best tra1n1ﬂg The tra1nee -should make” every effort to enter an apprent1ce-

ship tra1n1ng program des1gned to- prov1de training in all skills renu1red

- o. '
- © .
. o f ’ s . -°
- e . R .‘ “l‘:ﬁ- ' -

2

~
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‘become acquainted_wjth members of the joint apprenticcship committee and to
_see how the committee ‘functions, g .

27

o
-

in the trade or go to work for an emp]oyer who will prowide broad based
training. “ . 2

—

-’

Each trainee will‘choose a'joint apprentﬁce?hip coﬁmittee meeting to attend o

during Phase 3'trainjng. This will provide an opportunity for the traikee to

L. - a

.

PHASE 4 EMPLOYMﬁNT,AS AN APPRENTICE - o ..
Trainee enters apprenticeship training on a direct referral basis under .
agreemeht w1th the appropriate joint apprent1ce comm1ttee which permits persons

trained in programs financed with federal fﬁnds to enter apprenticeship on ¢

direct referral: Direct referral eliminates several of the procedures in the

se]ect1on process and makes entry into apprenticeship 1ess Ccumbersome.
rd . . i

~
- A
-

Not all Jo1nt apprent1cesh1p conmittees use the direct referral system.
is the reason why. sponsors - of pre- apprenticeship training should d1rect1y
involve Joint apprenticeship committees 1n.fhe-operat1on of their programs.
This provideé,pommittees with an opportunity to evaluate the effectiveness of
pre-apprent{ce§hip. . ' . . Tt

. - o - ’
‘ . LIS .. . B

.. T s . ‘ .
. ‘$ B o
The ‘ed"ral Job Corps Programs enJoy d1rect re‘erra] placement in apprent1ce-

ship for their graduates

This

a - -

The Jowaorps operates an, tdeal pre- apprent1cesh1p . .

- program. Proposed sponsors’ of pre- apprent1cesh1p training are advised to
visit the nearest Job Corps Center'%o‘see_how the .programs operate.
" The Job Corps Centers in Oredon are located at: : '
Angel Job Corps' - ) Timber Lake Job Corps
Star Route North . < Star Route Box 109 *
- Yachats, OR 97498 . Estacada ‘OR 97023.
0 547-3137 " | :

834- 2291 )
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. . . .
Wolf Creek Conservation Center .Tongue Point Job Corps
Little River Route co \ Astoria, OR 97103 % °
Glide, OR 97443 . , A
496-3507 . 325-2131 C ot

» . - 1 . \ * L -
J . .
QObeorps Centers in Oregon Offer Training in these apprenticeable occupatiéns:

Carpentry reos
Cement Maspn-
Brick, Laying

" Automotive

Plastering -
R Painting
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+ Use of broad-based community advisory committees is mandatory for pre-apprentice- ,>

Fhe advisotry committee should have representgt%vés from these groups:

RECOMMENDED PROCEDURE EOR CONDUCTING PRE-APPRENTICESHIP TRAINING .

%

ADMINISTRATION

rl

-

Pre-apprénticeshib training can b conduc@ed by various sponsors. These*include:
secondary schools, community colleges, unions, employer associations, labor/man- *
agement training trusts and privdte groups ‘such a§’Q.I.C§.

, <

-
\

ADVISORY COMMITTEES : e, -

t

ship programs con&ucfed by“secondary schools and communjty colleges. Prelapprentice-
ship needs the support and recognition of the community in order to be successful.

LI .ot

School administration -high schoal principal s

o -board members . )

. -vocationa] director

v ¥ -co-op 'work experience A~ , :
-T & I instructors ¢ . .
- Comﬁbnipy{ -schbol'géaduate ih frade . N
) - . -member of joint apprenticeship éommittee

':émployer member of trade ¥ ) : 9 -

i

N\

) . -employee member of trade

-union business agent
-industry training coordinator
-representative of financial community
" -representative of press: ' . L ®
‘ : e

Government personnel -ESD regional wocational coordinator,

-

iy - -Oregon Division of Apprenticeship field representative
. - . -Federal Bureau of Apprenticgship representative
. . . _ .-State Dept. of Education specialist




P

FINANCING : - L.

Vocational training programs generally cost more than academic programs because
the student/teacher ratio is smaller, EOnsumable”supplies.are reQuiredf'and

3
expensive equipment is néeded. Resources to finance pre-apprenticeship training

are available from a number of sources. Thesé include: ‘ . -

.

Voca;ionai rehabilitatiome— -tuition fees

Federal funds for immigrants -Asian  © ’
! oL -Cuban .o o
‘ o ' _ -Spanish American ‘- C .
. Special grants | -U.S. Dept. of Labor g '
U.S. Dept. of Education
) 3‘ , CETA 3 ‘ . )
Y- R Industry

State Dept. of' Educat10n
) Economic Development Adm1n1strat1on
- ?

- 4

Secoqdary'school funding . -basic 'school grant from federal funds
R . .t “f .
Community college funding -basic ‘state funding
L . . X ) .
INSTRUCTIONAL DELIVERY SYSTEMS ‘ ' - -

-

The type of sponsor for pre- apprent1cesh1p tra1n1ng will determ1ne the time-
block used for the\program If tra1n1ng is started at the 9th grade level, a )
two-hour training period will generally be used. A half- dax training period shou]d
be used for an accelerated program at the secondaryL]evel cover1ng two years.
Community college programs can be either half-day or full-day programs Private ,
sponsors denerally will operate on-.a full-day basis. . h‘ .
o ) . v - 4

Instructors for the trade specific frajning'sﬁould be qualified craft workers.

K

.Theée may be'emp]oyeq-on a part-time basis, or fd]]-time, servigg several programs.
The necessity for skilled workers. to teach the trade specific items of the~prognam‘

, f ' »
C : .
IR

.

s

4

’
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. MESCELLANEOUS CONSIDERATIONS S . RO S

'Leg1slat1on community support and po]1t1ca1 cons1derat1ons will. a]] have an’’
effect on pre- apprent1cesh1p tra1n1ng Act1v1t1es re]ated to these eoncerns

“include: | ~ o . ', ) ‘ b
N . - ~' . » . . /\0
Workshops and“technica] assistance -State.Dept.. of Education ' .
LY Q . . s { ) - . "
N . s : " & ~N T - .
*Publicity notices ' * -public sefrvige * ) \ /
. . R \' ¢ a‘\. L
’ -newspaper )
A ) ' $° E ) . . .
e < A . . =radio . ~ s
] ., N . + » N N "
* - A .+ stranslation to-Asian/Spanish American .. |
s\ - .. . ) . | '
A . ] . - - St t
Civil rights . —effect of civil rights compliance
Transfer of learning - -benefits of vocational traiping to other ~ =« -
: ' ’ " occupational endeavors j A
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Bluéprint Reading

8.1 Scaling and D1mens1on1ng
8.2 Sketching-.
8.3 . Drawing Types and Views .

Equjpment * <
9.1 Equipment ,/>

-GWeJéing Processes

10.1 Weld Joints

10.2 Puddle Without Rod ,

10.3 Puddle With Rod .

10.4 Fqrehand and“Backhand .- -

10.5 Weld Corner Weld Without Rod

10.6 Butt Weld Flat Position

1.7 Flange Weld -

10.8 Lap Joint Fillet Weld

10,9 "T" Joint: -

10. 10 ‘Electric Arc Welding

10.11 Selecting Current - .

10.12 Select1ng Electrode - . -

10.13" ‘Striking an Arc -
10,14+ Running Bead Using Arc Welder

"10.15 Flat Position Arc Welding

10.16 Flat Butt Vee Weld - , .
10.17 ‘gmnnon Causes '6F Welding- Prob]ems RS
10.18 Bead with Filler: in Vertical Position
10.19 Bead with Filler Rod 1n,Hor1zonta]‘Pos1t1on
10.20 * Béad with Filler Rod in Overhead Position
10.21 Open Butt Weld in Vertical Position
10.22 Open Butt Joint jn Overhead Position -
10.23 Open Butt Joinf-in Horizontal Pésition
10.24 Fillet Weld.in Vertical Positidh -

10.25 FilTetWeld fit- Horizontal Position _ ~.
10.26 Lag Joint in Vertical Pos1t1on ' - -
©10.27 ,Lap Joint Fillet Weld in Horizontal Pos1t1on
10. 28-”F111et Weld in 0verh§ig Position ’

T e

L e . N -

v
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TI.  WORD TO THE INSTRUCTOR

. - ¢ . .
9 . +
1

Th1s Lourse was designed’ to be a trade re1ated, se]f-screenlng, Job explorat1on
package, providing the student with bas1c .trade theory,.basic trade manapu]af
t1ve pract1ce, projects and on- -job-site v1s1tat1ons o

s @
e

Further1 it-is tb be 1mp1emented by 1nstructors who are sk111ed in each of the
° general topics described in the course ottline and expanded on in thex1nstruc-
tor's guide, T
—_— . - - . L)

The curr1cu]um is comprised of two parts: el)1the 1nstructor S gu1de, and 2) ;,

' supportwng modules and references which are spec1f1ed in the 1nstructor S
gu1de The instructor should’ seek other support1n§ éesources where available
‘or _necessary. ’

14
-’

. - >

The 1nstructor shou]d bear 1n-m1nd that there are two broad- obJect1ves wr1tten

‘ " 7. into the design-of this course: 1) that the student will rece1ve~ 1nstructwon in

the Preapprenticeship mode' of the trade (which is’ des1gned to enable him or her
to gajin enough exposure to the trade to (a) aid in making a career decision,
and. (b) facilitate entry into the trade), and 2).that tﬁelstudent will retain
..Some carryover skills wh1ch he or shqbcan use 1n life, even should the student
decide not to enter the trade ‘ A

-

s, Essen:zally, th1s guide is patterned after a program bcguninn Oregon in .
- 1979-80. The part1c1pants in the program are wholly CETA-sponsored, many w1th
R mot1vat1ona1 or phys1ca1 . impairments. The program concentrates on prov1d1ng
‘motivational support*and/or phys1ca1 therapy. A typ1ca1 program, broken down #
“into its major components would be: ’ ' :

o,
LR

Y r

o 40% hands-on, man1pu1at1ve work .
303 motivat#cnal support work , a
, .7 10% job v1s1tatTon ' o
/"5% phys1ca] deve]opment or therapy v
15/ c]ass;]ecture, d1scuss1on etc. : . ‘
" 1.




A}

L]

b g

Not a]] 1nst1tut1on will have the resources, nor will a]] prggrams’ students
have the need, for such a breakdown; The instructor should identify the needs’

of the students-and utilize the guide in the manner best suited to meet ,them.
o \ ~

r

. 7/
[IT.» RECOMMENDATIONS"

- - * o e

Hands-on work is. probab]y the best learning exper1ence for students in trade”
‘work. It 1s essent1a1 if the two broad obJect1ves ]1sted above are to be met,
Therefore, 1mp]1ed in the topics ¢overing tools, materials and tasks or work
.processes is the notion (emphas1zed in- the Instruct10na] Outcome for these-
toplcs) that the student will pract1ce using the tools qnd materials descr1bed

" therein. ' . . Cx . )

4 .
. - - . . -

In Tieu of describing in the Teach1ng Methods and Aids section of the guide
those tasks’ which w11] be performed wjth the described tools and materials,- the:
wr1teg§f]eave it to the imagination’ and material resources of the instructor.
Practice is the method by wh1ch skill is deve]oped

4
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INSTRUCTIONAL OUTCOMES:
the history,

v L I

. ‘
-
. -
-~ . ,

~INTRODUSTION:

v

. «trade. )

.+ PRESENTATION,

1.0 Introduction to the Welding Trade

-

The student will be able fo identify and briefly explain-
the five major welding processes, employment opportunities and
working conditions, as well as working people's benefits and trade terminology.

.In order to become an effective worker or make an effective, real-
‘istic career détision, an individual must be exposed.to various aspects of the

.

-

,

\ -

.

*  TEACHING ou‘TLINE

TEACHING METHODS AND AIDS

1.1 H@o ry . ’ : ,

-~

A. Welding is Considered either an ancient

art or a mpdern skill. | .
|1 Gold and brass were.welded in 2000
B.C. ©T

2. Iron.was welded at least-by 1000'B.C.

*
4

B. Industrial revolution of 19th century
was largely accomplishéd without the -
. * use of welding. '

°

>

C. Industrial Welding is a 20th century
advancement, ' ’

Ao

e g

>

-

&
- ’
M 14

"ILS Introduction to- Welding:-

i
o

Explain and Discuss, -

K




1.2 Procésses of Weldin;

. A. There are many processes.
. 1. A1l welding ‘Sinvolves fuslng pf two "
-or more pieces of metal.
B. Gas welding started in the 1850s with
"~ hydrogen and oxyger).
) ' RN
C. Inexpens1ve acetylene was produceu in- the-

18905 -and :pxy-acetylene welding began.

1. -Gas cuttlng 1nvp1ved use of 1ntense]y
~hot gas f]ame to melt and fuse two
meta]s, with or without additional

QA%gggetal fqua filler. .

° «
« ——- - - -, -

D. ‘Arc welding was discovered by two Russian
’ §c1ent1sts jn 1885,
1. Thé first coated electrodes appeared
. in 1910. : . .
. } ‘a. major advances in arc welding
s were ach1eved in 1940s when 1t
) ‘ became the major steel we]dlng
n L process in 1ndustrx.‘ 4
b. . process involves str1k1ng an
e]ectrlc arc between an .electrode |
‘and the metal to be fused, and ,
depositlng melted electrode at the
_-point where fusion is taking p]ace
. ,;}éctric-fé§fsf£%%a wePding -
1. High currqht is passed be tween two
pieces of metal™in contact. 4
a. e]ectrlca] reslstanae generates
' high heat and fusion takes p]ace

" where electrodes create pressure.




e

32

2.

Mm%
.

(1) spot welding.’ .
"(2) a seam can be welded with a
serigs of overlapping spot

WE]dS. "y

Resistance welding equipment is gen-
erally héavy and des1gned for a single
app11cat1on = ‘
E]ectr1c res1stance welding is a major
product1on method in sheet meta] fab-

-
-

r1cat1on

¢ . -

- LN -

TIG weldéag (GTAW) --gas ;ungsten arc
welding

1.
2.

3.

metals.

Was developed during. y.W.
answer to a need for welding magnesium

II in

An arc between a tungstenxelectrode
and the work is shle.ded by a stream
/ of inert gas (argon, helium, or a
“mixture of the "two). .~
a. protects both the e]ectrode and“
the metal from the air which
would caﬁ%e 1mpur1t1es and other
harmfu] effects in the weld,"
(Expens1ve process/’but is widely used
- for magnesium, alum1num, titahiuni, -
stainiess’ steel and other “exotlc"

megals.

‘

G, MIG welding (GMAW)--Gas metal ar¢ welding.

Grew out of TIG welding.
Electrode is contlnuously fed w1re

. wh1ch% into the work w1th the
. heat- of the arc. .

Work is protected by a shielding gas.

~

y

M )




' . 4, Bging applied in a greater variety of
- , high production applications everyday.|
-1 H. ! The five listed welding processes are
“major ones used ih industry. ' : : e
1. The process used is determined by: '
a. "'the kinds of metal to be joined. | .

_ b. the costs involved. . e

. c the kind of products to be made. . ' ' <

d. .the production technidues.

[

| 1. Some other welding processes in use today )
) are: © L , ‘

1. Forge welding. - , ‘ _ o
2. Submérged arc welding, '
. +1*  =3.- Electroslag welding. ot ‘ .
4. Flux-covered arc welding..

5. Plasma arc*we]ding.jt‘. - : | .
6. Electron beam weldi

7

Laser beam welding. /- . ' E
¢

gv. : ' ' ‘ ‘;"

- ’ . - R
v . - -
‘ ' . . < ’ .

1.3 Employment Opportuﬁitjes ' '._ g Jobsite Vﬁsiiation f
~# 3. A, Welding has an exciting|future. . - Invite Job Specialist
B. As raw materials become more expensive'and :. )
harder to find, rework.and repair of old '
L. equiﬁmedt and products becomes more .
important, : . 2
‘L We1djn§-i§'a1mosi always a part of
that process. . . 2 ’

% ¢
L
e . -
* L

C. The field of welding isjexpanding and will] ¥
- .*ﬁ’l; ) L ) . . .
continue to-do so. Eoa . . A o .

[V




Working conditions ~ = Jobsite Visitation
Welding is performed a]most anywhere and
under almost any cond1t1ons. ‘ .

L May be done. in sub- arctic or tropical
.e}1mates, in°mid-air on a structure, -

.0or underwater, ‘

2.‘ May be done in mud under a tractor,

in a crowded ship. comparment, or in
va v’e‘ry clegan room in a modern indus-
trial complex.

»

.

~

* ] ~ P
‘Where one works depends, on his or her

choice, education, training and experience

L
b

1.5 Common Worker Benefdts Explain and Discuss

’ A. Unemployment Insurance \<:\ #-Cg} RN .' .
) o~

. 1. . Purpgse. ILS\Common Worker Benefﬁts ,

“a. transition from job to job. - Invite Field Rep from -
b. ease strain of layoffs. ‘ "workmen's‘Compeﬁsatiod Board
2. Source of benefiis.” . BOL Wage and Hour
a. péyrb]l tax on wages. Emp]oyment Division
3. E]1g1b111ty . A
*e. depends on base year earn1ngs.
b. depends on reqsons;for legv1ng

work. ) Y-
4., Level of bene¥?fs. SRR -
4. level of base year eaenings.
5. Claims -process.
a. report to Emp]oyment D1v1s1on
, office. ’ e
b. prdvide required,informatdon.
(1) employer's name and address.
.(2) your social security number.
" (3) wage earning records.
(4) cur?ért address.

4

L4




4 . ‘ s

6. APi’eals/hearing process.. - .
a. initiated by worker. ‘

" b. in writing. S _—

C. within timé limits.

B. Wage and Hour Qommi;sibn .
1. Purpose. J
a. to 1nvest1gate and.attempt equ1t-
" able sett]ement of wage c]a1ms

<

2. Ardas of c]d1m review. _ @
a. pay periods,’ - ",
- b, pay days. . ' ‘
“c. final pay/ﬁaysl o

d. wage-paxments in cases of d1spute.
e.. methods/of compensat1on and over-
. ¢1me/
f. _mini um wage laws,
9. limftation of haurs in certain
industries. ﬁ

“‘h: restrictions on emp]oyment of
' minors. ( s

3. isdiction. o - o
' Federal vs. State. '\\“,
» Ry
Claim Process, — """, " -

v

‘a. contact wage and hour commission.
b. prov1de requ1red informat1ow on
appropridte form. = - )
, (1) dates. of employment.
(é).rate'of pay.
(3) reaéon for ndh—payment.i
(4)- estimate of disputed amount.* ¥
vc.l wage.claim conference. !
” € ‘prote t1on _against reta]1at1on forj
f1]1ng a claim.

;‘&u co]]EE;1on process. :

-

ol




N N ¢ . _ »
‘ . . v h&“ N ' ! .
- . X g5 ‘ .
’ ~ — e
‘ g .5.° Time limits for fi%ing. ’ ‘%ﬂ" « '
| ‘ a. regular pay. ° . ""&2‘&;' . e
) b. overtime pay. ': \ i .- ;> o . <~ |
‘ C. Workers Compensation ] L 3 , T
- " 1. Purpose " = ' n . T
-1 a. provide med1ca1 care payment ;or . ) i
-t - _on-the- JOb accidents., . Lk e Tv
= Y prov1de time loss payments. ‘ ) o
C. prov1de payments* for permanent - .
LT disability. . © . . LT
d. provide death benefits. 7 o )
2. Source of benefits, ) ° .
- . ai emp]oyer Premiums for insurance. ° . L e e 1
IR - b, employee contributions. . e . ”-‘ U .
co- "3, - Leve] of benefits. . St -
: - a. complete for medical costs. L AN )
. o b. varies accerding to level of finalt, v ’
; , disability. ' LT @ .
. 4, Ehg1bﬂ1ty . ‘ L . ’
) a. any Job-re]ated accident or con- |- ° ",’ ) o ' . -
- | . dition causing the worker to leave , oo :
. = work and seek medical treatment. - s
J ¢ 5. Claim process. s S ‘
. "~ a. report accident to emp]oyer o S CT BN )
.b. fill.out claim form. ‘ : )
; (1) know. your employer's legal . . .
) - name. . IR s ‘ -~ -
T e ..k(2), know your employer's insurance . » _ ’ o _
- ) . carrier, . R :
. 1 c.” see your doctor for treatment e .‘o' ' . N N
e 6. Final determindtion. , . e .
' a. doctor's statement of stab1hzep S ® a '
4 condition. N e T o
£”. . b. board's findings of disability anq . .. ~ ' Sy v o
: N payment. o T




7. Reopening claim for ag%ravat1on Pf .
- injury without a new injury.
-a. -contact employer's insurance com-
.-papy if otcurs within the first
\ f1ve years . ,
b. contact worker S compensation
. . board after five years. - - .
1.6 Trade Terminology . ' i‘-,
‘A, Common Trade' Terms. S )
o, PTﬂers--hand—he]d gr1pp1ng tool.,
2. Str1kers--spark em1tt1ng too] used to
~.light torch. -
3. Chipping hammer--small pick like
. hémmer ﬁéed to clean up welds.
4. Wire brush--metal bristled hand too]
Jused to clean up meta] surface in
. " welding. T e
5. Ferrous--containing iron; as steel
is a ferrous metal. ' .
5. Non-ferrous--suRstances without-iron;
as copper, brass: - B .
7. Regulator--device used to meter and
“ monitor the flow of gases.
8. Torch-:déQfée used to mix oxygen and.
acetylene in. the correct proportion
.and. control of*?]ame during welding.
t 9. Tips-final open1ng through wh1ch flame|,
passes. D1pneter‘of open1ngrggverns
tip size. . o
10. Electrode--thin metal wire coated with

a special substance and used as a
filler material to join metal being
we}ded.

\

to
(%)
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o

. 11.‘ Acetylene--gas fogned‘by the mixture . ~
" of calcium carbide and water. . . N
12.  Oxygen--combustable gas dérived'frbm 1., - T
~ the air by a chemical process. ’ . .
. 13. /Rod——meta] ermed into rod shape used .
to- for welding. il ) , .
14.. Bead--continuous length of wetde a
iSu 'Bave1——sTope/angle applied-to edge of . o e
. metajc i joint preparation. L § i o L
* 16, JOﬂnt-*s1te where meta]s are 301ned A Rl .
" by wé1d - L e oo
B 17{'-F11]et weld--weld w1th near- triangular j
_ 3> crossection ‘Joining two ,surfaces at . ) )
| "~ right angles to each otﬁerf > e

. .18, Lap joint--where meta] pieces overlap
. each other. KR .
:19." Butt weld--metal’ p1gces meet on edge ; B
for weld. .. , - . R ..
'G 20. Tlaoint——wheré'mefa} pieces intersect P
at right angles. ' ) ' .
. 21. MIG‘we]d1ng--gas tungsten arc WE1d1ng : . ST e
' using where’ tungsten electrode peo- | A . .
. vides arc but not consumed. ' ;
B I . ’ B '
- .40 -
’ \ .3 '{(;; - a )
o ég&ﬁ‘:ﬁ?& - )
-y T
B <
, . : ~ . v
T -
- A .
, J k
o~ . \ - =
. - 7 i rg.
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2.0 Diagnostic Testing/Welder

-

R4

v )

INSTRUCTIONAL OUTCOMES: - The Stuqént‘w111~compiete 4. Specific Aptitude Test

Battery '(SATB), administered by a qualifie

explained by a.qualified-examiner,

/ -

s» b

’

o

L]

d examiner and will have the results

. * . ' . N ! o -
INTRODUCTION: 'The General Aptitude Test Battery “is a’standardized test that
"has become recognized ‘as the best validated multiple test battery in existan
. for use in vocational guidance. The tests are used by apprenticeship comi%
tees 'to assist in the screening process for appropriate :candidates when appren-
ticeship openings occur, and to provide individuals‘with an indication of the
proba‘;]ity_of their being .successful in a particular trade. -
" . N . . g T A -
Many apprenticeship programs requiré applicants to haWwe certain aptitufles-as
demonstrated by passing appropriate tests. For example, the "applicant may be.
- required to pass Specific Aptitude Test Battery (SATB) administered by the
. State Job Service. SATBs test two or more of the following nine general ‘
aptitudes: - general learning ability (cognitive functioning), verbal aptitude,
numerical-aptitude, spatial aptitude, form perception (ability to perceive
smad1 detail), clerical perception (ability to distinguish pertinent detail),
* motor coordination, finger dexterity and fanual dexterity. .

———

[

. L . R
Each battery tests diffarent combinations of thesd nine general aptitudes
because each occupation requires different specific¥tilities. The following .-,
SATB tests and cutting scores.are required by the apprenticeship committee
for the trade. . The student should be aware of the" trade requirements-and

. determine how he or she feels about his or her abilities in the tested
aptitudes in order- to make a career decision. ; L. ' o s
- (

* PRESENTATION ‘ | ‘

..y

»

TEACHING QUTLINE: .
PV

“TEACHING METgoné AND AIDS

2.1 SATB o S S .
A. Complete exam described below

KEY: Trade Occupatjon Code # for the occupa-
“tion ¢ : N
.. SATB. for the trade = Recommended cugting

’

-~




< . N
ey , ..
, ) .f ,
i v e ¥ . - - ‘ > .
score for the trade - ' . °
@ | = Location of the SATB within the GATB S '
- / o o
WELDER (COMBINATION) S#126
Spatial Aptitude.: 85 X
Three Dimensional; Book I, Part 3 - N E
«  Finger Dexterity = 85 | . ’ '
, #11 Assembly, #12 Disassemble, Board '
» . \ \ ) . ' ' -» ’
Manual Dexterity £ 80 % °
"#9 Place, #10 Turn, Board - . ' ‘ .
\ : Cutting Scores
S o " Adult ° -Grade 10 . Grade &
' Spatial Aptitude . .* ) © 80 .77
- Finger.Dexterity}'°ﬁ T . 80 [ 72
Manual Dexterity ‘- > g5 79 76 ‘

> )
. .
" LA ¢
- ) N N , .
.

B. Discuss Results: - o -
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INSTRUCTIONAL OUTCOMES: The' studen
in: a} dealing with expectations,
ing feedback, d) dealing with inter
= goal-setting and decision-making,
g) identifying individual strengths
and, i) phases of job sea¥¢h and wo

+ -

=i~ INTRODUCTION: Training-and proficie
for successful adaptation to workl
R ' grams, these basic _.surviyal skills
. training in the technical “aspects

: This topic describes the many skil
\ and satisfied woRer.

s .
. >

.

PRESENTATION . -

o

f) outside influences and responsibilities, .

- .

will Tearn and'praétﬁce‘?ﬁndamenta1 concepts
) communication’skills, (cJ giving and receiv--
personal conflict, e) group problem-solving,

and attitudeq? ‘
rklife. <

-

» h) appropriate work habits

v
.

*

hcy in human reélations skills are essential
ife. A1l too often in job preparation pro-
are ,neglected or put aside in favor of %,

of work. L ‘

. ) —~TT ’ .
¥s recessary to becdme a stable, product1ve\

L

., -

. \..

- i
4

TEACHING OUTLINE. .-' "
] - . @ .

PR :

TEACHINéiMETHODS'AND AIDS-O‘

1 1. . . _’,‘ t
" 3.1 Expectations, .~ | ‘

A. Predicting the future’
1.:Self-fulfilling prophecies
a. setting yourself up for fa

o ,‘: b.‘thinking'positively v - relevant examples . , .- . el
: . - T e , - . T
.' ‘ - )~ ) - :)’f‘?‘il  * ‘ or b . LA R
T _ N AVAILABILITY .o

ie

| e o
* ., ILS Survival Skills-Expgctations.
" [ ‘PREPARATION B -,

Be familiar with the material

ilure beforehand,. and think.up somé | |,

Be available to students. Go
around thbse students teadiﬁg -
the material. Be prepared to
answef‘and’ask‘quest?oné?that
inéﬁeasé stldents'. understanding.

' L. .

o
L2

LTI




g

’
ik

-
e

‘- E. Se]frAssessment-rlbokfng at common per-
sonal expectations ’

F. Post Assessment -
'—\ 'l

s

3.2 Communication Skills
. A Good‘communicaiion\¢
1u two-way process /
2. yf’bortance N
3= innate abilities '
4. showing mutual respect

S

P

B. Active listening. - '1
1.‘Centerinq'attent{on-on,the other
person, | Tk )
a. being seen to' be 11sf§n1ng
b, finding out what is 1mportant to the
- other_perspn
c. following the other person's lead:
d. listening to feeling
" 2. Check1ng ﬁﬁat You <have understood what
the other person is commun1cat1ng¢ -
a. checking, feeling

[

IDENTIFY. PROBLEM AREAS

Be ready to demonstrate bad

" or individuals, and contrast -

Go "through questions to see
whe;e students are putting
themselves down. Give encour-
agement. Ask what they want
to change. '
EXPLAIN

Read through examples, answer
duestions.

FLEXIBILITY ¢ -
Allow students to demonstrate
their understanding in less than
suggested number of situations.

ILS Survive} Ski11s-Communica-
tion Skills. - ;
PREPARATION
Be fami]jér with the material.
BEING ‘A ROLE MODEL_
Demonstrate active listening.
Enstire that students voice prob-
Tems and doubts.

give responses 'to on;going work.

examples of listening, to group

with good examples..

Allow frequent'
opportunity for students to - %%e. .

P

St P . T L s
R o O R N

Vel




b. checking cogtert
c. when it is 1nappropr1ate
C. Being listened to.

1. Your rights as an individual
2. When to keep quiet .
3. Avoiding'being-aggressive
4. A three-step approach

a. showing you understand

. tak1ng responsibility for your own
.feelings
C. suggesting a]ternetives

.D. Overall impbrtance of respect fbr'Qndivf
iduals ,
1. Communication between equals

-

E. Self-Assessment
1. How individuals communicate with
others

F. Practicing the skills in ‘triads
1. Active listener of personal experience
2. Role play being listdned tor - =

h ]

*

7
~ being assertive.
. ‘appropriate examp]es in work

. Describe gﬂtennat1ve approaches.

. terms of respect for, and equal-
ity of, individuals.

[Listen to one example of active |

. Be open to alternative sfﬁa;-.

- sure students are wn111ng to

. self. .

»

ASSERTIVENESS™
Draw examples from books on
, Think up

contekt Discuss aggress1ve
responses with individuals.

Discuss possible exceptions-,
where aqgress1on m1ght be appro-‘
priate. :

INSTRUCTOR/STUDENT RELATIONS
Assesg relations in class in

Ask stu-
dents for comments. \
IﬂENTIFY PROBLEM AREAS

G1ve help and encouragement
Find out from students what
skills they want to pract1ce
TRIADS ~ LA
Form triads (trios) as students j.
finish Self Assessment.
FEEDBACK

listening in each triad; Give
suggestions for improvement,
tions for the role play. En-
practice being sens1t1ve to~

poss1b1e reJuctance and shyness.|
Be prepared to role play your-




. 3.3 Giying and receiving feédback ’ ILS Survival Skﬂ]s-G?vir}g and
A. Importance of being able to give praise Receiving Feedback
and criticism (introduction). - =~ . PREPARATION '
¥ ' \ ‘. Be familiar with%he material
. ' ‘ b and prepared to participate

. " actively and'equally.’
B. Importance of group support and teanmork FACILITATION

°

; "~ 1.7Being a feam member - - | Facilitate continudusly the "
— 2. Bu;]dmg a team ~_ : i building of gro9up support. Give
a. knowing where you are . ' extra support to students who )
A b b. pulling g;our weight - ‘have difficulties participating -
' c. responsibilities for others fully. Enlist help of more
d. group aims and goals ’ confident and verbal to share T
3. Poor working ‘epvironments the responsibility. Give sup-
" a. indirect communication’ p port, but principally be a neu-
& b. not knowipg where you stand tral chairperson or facilitator. .
C. Reading attitudes . . Encourage group members to ob- )
.- ) 1. Hired or fired? W serve each others' non-verbal

2. How do you come across to other peop1e7 behavior between class times.
3. Interpretmg other peop]e s’behavwr ' .
D. G1v1ng and receiving positive opinions POSITIVE REINFORCEMENT |

Lo 4 ‘1. Importance of praise T ) | Give frequent verbal praise to
‘ (ZT-T’kmg compliments . . individuals who are working well
3. Giving praise . . and to the group as it becomes
' - . .- more. supportive
E. Getting and giving'eriﬁ"cism - . , . ) IS
" 1. Its importance . ' - . ' : -7
2.-Being ciiticized R b o 1
3. Avoiding being threaten N - : ' S
_ 4. .Between .equals CoL L o v
F. Seif Assés‘sment-FeeHn'gs‘ and Preferén_cés MONITORING . L
~ ‘.' ) ! B . { Walk around and ask permission-tg
. - L ‘ ‘ ' - " . ' ® | Join \in some partner disgussions..
é g . | . _— ; ' S E%:burage greater depth. Avoid | . -
] ‘ i ) ‘ . T any judgments. Use paraphrase .
’ . e . t ) “ -




>

G. Ase?gnmenfsi R
1. Telling individuals what you Tike

-

2 Read1ng attltudes within the group. -
3 Opening se]f-shan1ng important exper-

jences - Vo ,
- T

~/

A
a2t

4. Reeéﬁving.direct positive feedback
5. ﬁeceiving'direct positive and negative
'{ feedback '
H. Po§t Assessment

al -

s A

&

3.4 Deaiﬁng'with interpersona] cbnf]@pt '

* L

A. Consequences of poor ‘interpersonal rela-

tions

\ -
- I’ .

" be practiced even before module

Deal~ with worries, doubts or

. on any individual who is upset.

//6?1t1chm becomes too negat1ve

. and ready to supply further

« -

and feeling as -checking skil]s.

A DEVELOPING PROCESS ’
" Introduce when g is-ready. .
First three assignments could

has been read. Exp]aan, in turn

éach ass1gnment to who]e group.

questions*befofe you begin.
\ '\

Use all your fac111tat1ng skills|.
4. Especially be sensitive to mem-s

be(N' nor~-verbal responses.
Follow up, after the class,

At all times enCourage positive,
support within the group.
Be prepared to intervene if

-

N . (N4
N\ ¥

€

Organize small groups on lead
discussion of whole group.® Use
smalf groups to extend each
individual's range of 1nter-’4t
actjions.

2
~ «r e,
| 3
;

y
ILS Survival Skills-Dealing with
Interpersonal Conflict

PREPARATION N

Be familiar with the material

relevant examples from the //

-3

‘ﬁ




’ 3 \ . - - hd
> B. Recognizing conf®ict in a wonﬁ context -

1. Open arguments .
2. Poss1b1e causes : .
3. Consequeﬁpes - t
C. Them and Us%atmosphere ‘
1. The conditions you deserve
2. Whose responsibility? '

P

D. Unproductive ways of solving conflict
. 1. Findipg someone to blame : * T

~

. E. Productive ways of solving conflict .

\. 1. Tak1ng respon§35311ty for doing some= anoughout Survivel Ski]is, in- -
th1ng about it ~ . dividual respons1b111ty is re-
T a. when people feel threatened by you ‘peatedly stressed Per1od1ca]1y,
b. whgn you feel . threatened \ reassess your.own role. Avoid
. being pushed into thg "expert"
’ stance. Try to be an fhpartia]
, \ facilitator, encouraging stud-
. . S \\ ent's learning-without passing
S _ T | Judgments. Ensure students take
fﬁ%ﬁ%&,4 oL ‘ . respons1b111ty for what they want
, to achieve.™>
_F."Remaining baSsive. \ .
1. Poor working conditions -
73 Phys161ogiEa1'and p¥ychological prob-
lems ) I
3. Irrational fears _ . . «
a. fear of not \being Tiked . : . ;
b. fear of hurting others .
67 Action model for solving 'interpersona/’“«\ L - 1 .
conflicts - ' . : y

1. Choosing the best time ° .
2. Taking responsibility. for your fee]ing%

5

aEncourage Students to comment and

" or disconfirming the information.

world of work.
- 2

- . . o

BE_AVAILABLE

questton points as they arise.
Ask them to come up with their
own examples, either confirming

\ <Y

\

L {
RLSPONSIBILITY

s
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‘t"-il' ,
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3, The féur-step Tangu
a. tell the other pe
™ or she is do1ng is upsett1ng you

age formula.
”son that what he .

~

b..speak your fee11n S

c. describe how his " her‘behaéiq} is .

affecting-you

RY

L suggest an aTternative
° H. Negotiating- .. -

,/
* 1. Give and take;

2." Compromise
I. D1scr1m1nat1on and preJud1ce
1. D1fferent types )
2. Dealing with it ‘

> v
\‘. 1
. g4
J. Self Assessment o -
. S

-

&. Assignments '
1. Sharing in small groups,,

&

‘L..-Post Assessment = . |,
1. The formula «

3

-examples of discrimination: Ask
. udice and discrimination. Fac-

ilitate discussion on Equal. Opp- ,

.Be aware of any controversial

el >

‘writing.

" five minute intervals. .
COLLECT WORK

IDENTIFY IMPORTANT GROUP ISSUES
Deal in a neutral manner with

individuals for personal exper-
ience of racial and sexual prej-

ortun1ty and Aff1rmat1ve Act1ons.
Invite solutions to problems from
group members.
NEw ISSUES ..
issuéi that arise during the
Self Assessment?
to the group for general discus-
sion. !

Introduce them

ORGANIZE GROUPS

Form groups as students f1n1sh <
Limit talk to f1ve e
minutes on each topic. Main;ain
some urgenhy by announcing the

Read and make encouraging

Provided by ERIC.




) ‘ Lo w B t
T, ‘ o ~
) ~ i - ; 7 - .
3. The four-step language formula. LN ‘ 1@
a. tell the other persom that what.he o ) '
or shg is doing is upgs&}ing ypu v ’ .i -
b. speak your feelings 9° : o
. c. describe how his or her behavior is . ) - ‘ i
(‘ affecting you v T . :“
d. suggest an alternative . °
H. Negotiating - . .- L
17 Give and take - ) °
.2, Compromise ' , ' : ~
I. Discrimination and prejudice . IDENTIFY IMPORTANf GROUP ISSUES
1. Different types = Deal in a -neutral ménﬁer with
2. ‘Dealing with it . examples of discrimination. Ask
' : ‘individuals for personal exper-
P jence of racial and sexual prej=-
: . ; udice and discrimination. Fac- ’
f ) ; -

1}

—

J. Self Assessmént

-

- Kl Assignments .
. 1. Sharing in small groups.

L JEN

-

13
. o
.

s

.
v

X}

L.. Rp%t'Aésessment
. The formula

i

-.issues that arise during the

ilitate Hiscussioq:on'Equaf~0pp-
-ortunity and Affirmative Actions:
Invite so]ut{ons)jO;problems from
group members. ' )
NEW ISSUES
" Be aware of any controversial.

Se]f;:iésss§ent*~ Introduce them
to thegroup for general discus-

.sign.

-

-

7

ORGANIZE GROUPS
'Form groups.as students finish
writing. Limit talk to five
-minutes on each topic. - Maintain®
some urdency ‘by announcing the
‘f%ve minuté inierva]s. '
' COLLECT WORK -
Read:?nd make encouraging

Y
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- 3.5 Group’ Prob]em So]v1ng, Goa] Sett1ng and
Déc1s1on-mak1ng

-——

- -

: A: 10-step model
" 1. Define the problem

2. Look at the known facts -
. what is happening -
. who is involved _
~ c. when does the problem occur
. where does it occur
. why has dt b€come a problem

" 3. Agree .on your goals

b

® o oo o

v
' 4. Pool ideas for ach1ev1ng your main
- goal w1thout evaluating them
5. Look more closely at some of .the more
interesting and unusual ideas
6. Include any other ideas that you th1nk
- might be helpful RN
your goal. .
be specific about m1n1mum behavior’
¢ requ1red
8. Decidé -on a p]én to imp]ement your
proposed so]ut1ons‘
. Asséss the Tikelihood O#L§uccess .
.rEvaJEate the sugcess ‘of your decisions
after they have been implemented.
. B. Self Assessment ..

. a.

. Agree on'some gu1de1ines,for athievinb\

el .
1 :552 ready one large-newsprint*

- AVATLABILITY

L2

\\they are reading materjal:

[y

7

written ‘comments. Arrange’ con=i"
tract for completion of work.wit
any students who ﬁrqduce Tow~"

stqndard work.

ﬁ?is Survival Sk111s Group Prob]em,

Solving, Goal Sett1ng and Dec-
1s1on-Mak1ng y
PREPARATION AND MATERIALS
Know the 10-step model without

having to refer to it on the page|

Work through the process before-
hand.

pad and one marker for every
five students. Choose about six
eiampies of unusual tools, or
materials that students dre un-
11ke1y to have seen™ Have°them
ready, but hidden. Gef adv1cé
from spec1a]1sts beforehand

PRI Y

Go around students in class while
Help
them -understand the 103teps.

.exa 5
. [ 4 ]

e ¢
CHECK LACK QE.UNDERSTANDINGE;)
Look over individuals' answefs

Give help for misunderstandings.

Have photocopies of the

\

&

B
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D. Post-Assessment . ”

23.6 Wider influences and responsibilities
&

A. Re]ations with people in authority .
1. Formal workp1ace >
a.” job titles . L
b. hierarchy . ‘
2. Informal Workplace .
a. unwritten rules and unstated expec-
~ tations N .
. 3. Showing respect and geing relaxed

v

Vo
B. Re]at1ons with fam11y and Ek]ends -
1. Changés in respons1b111ties ¢

a. being prepared

b. .comunicating prGblems
3,5P1anning quality time

a keep1ng work problems at work

b malnta1n1ng relatjonships

| Be familiar with the module and-" |
dather useful newspafer cuttings,

' down to work.

“DRAW ON STUDENTS'.EXPERIENCE -

PREPARE HANDOUT

Have copies of 10- step modeﬂ

Make sure students check what
they hevé~@ritteﬁ éﬁd’correct it.

*PERSONAL EVALUATIONS ' )
Inv1te-students to read out or .
" tell others what they wrote under

2 in the Post Assessnent
\

ILS Survival Skilts-Wider Influ-
ences and Responsibi]ities ‘
RREPARATION * '

o
.

———

brochures.-and leaflets that i1-
lustrate the range of pos51b1e
influences on somebody settling

__E,A READY RESOURCE -
G1ve examples 1nforma11y to

/_—

students from personal experience|
te back up 1nformat1on | i

!

Encourage 1nd1v1dua1s to th1nk of

re1evant 1}Tustrat1ons from the1r
« OWN experrence,1n a work sett1ng ’

e

. a <

L ¥} »

e,

“a
alar P
At A Rt - 4

F . i -
¥
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w
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4 Keeping up leisure activitie
5, Home problems at work
| a. leaving problems at home
b. serious*problems,
C Other influences
1. apprénticeship

= 2. union

3. social organizations
4. other workers

5. state and federal agencies.

D.  Self Assessment ‘

»

'E..Assignment

: - F. Post Assessment -

' B oA . " -

% SUPERVISION

Ask students to show their an-
swers to the Self Assessment.
Since it is a test of compre-

.hension, follow up on any dif-.

ficulties revealed. .
CHOOSING PARTN § ) gkix
Encourage students to work, w1th
someone d1fferent each tlme.

After majority of students have

completed assignments, hold a
;éport-back session with whole’
group. " Ask student; to summar-
ize and draw conclusions. from
reports given.

~ DEMONSTRATE
N Show what is requ1red by 111us-,

trating 1t on a chalkboard, -

P
LS

S




3.7 Identifying and developing individual
strengths .

A. Evaluating yourself and bthers
1. Expectations ¢
2.-Personal theories
a. predicting

b. controlling

B. Ident1fy1ng pgrsona] values
1. S1gn1fhcant role models

S oL
2. E]icitjng personal constructs

“

3. Bi-polar nature of constructs

g aStqgss that there-is no correct
*1 ahswer, it is 1mportant for each

’ regard]eés of what anyane else
| might say. '

-

Papa.

ILS Survival Skills-Ident!fying
and Developing Individual Stre-
ngths

PREPARATION . R

Work through modulg'beforehénd.
Acquaint yourself with any areas
- that might causg difficulties in
understandvng Make extra copies
of efé;c{se sheets. Refer to

ILS Expectations.

AVAILABILITY

Berat hand throughout this mod-
ule. For students to discover 1
significant things qghut them= -
selves, instructions must be '
followed tlosely. Ensure-that
students have had a personal
relationship with each of people
listed in right column. Ask

them to put names they used to
address these people., .y .
Check‘students understanding of
‘pfocedure' If neeessary, go
through method with who]e group
Ensure that the descr1pt1on 1s of
1mportance to each student and
~not superf1c1a1 such as haJr
colgr; etc. ‘f,‘) e

-

ﬂperson 40 erte what seems op-
‘posite to h1m,o: her personaliy

SR
e e N

e N
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i
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>
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4. ldentifying important personal values

Ay
>

-

-

5. Evaluating yburse]f. B !

a. as you feel you are
b. as you would like .to be
-c. looking at the amount of congruity’

7.3

6.. gvalyatiﬁzlsignifiéant others -
Xé. comparing ratings .

s 3

C. Influences on pPersonal décigion »>

1 How much are yod\qn contro] of yo@p»own
Tife?, : . . ‘o
2. Positive .and . negat1ve 1nf1uences
a. other people -
b. -aspects of self oL **f\'
c. organ1zat1ons - o

/ ARRANGE. PARTNERS

| rather-than answers,

Go around and qﬁfer'interpreta-
tions if requested or encourage
stu@snts to-draw conclusions..
Ask what they recogn1ze and what
iS new.
DISCUSS WITH INDIVIDUALS OR
SMALL GROUPS
Be tentat1ve about what is jdent-
ified. The conclusions can only
‘be significant if the individual
finds«them significant. Use
words and phrases such as..."it
;eems, .»" "you may..." "I would
guess...." "it might indicate ."
- Use grid’ to prompt questions

IN PARTNERS ,
Suggest each»student_in'turn

tries to-describe whmt:béople the .

“other one might 1ike and what
people he or'she'might not like,
based on the constructs on paper.

~-Ensure that students follow in-
stvuctiqns chse]y} Encourage-

. them to search.for alT influenceq’
If they have diffiéu]ty, suggest |
s1ﬁuat1ons where -students make
‘cho1ces, e.g. career, fr1ends, )

"|-_classes, out<of-school actjv1t1es.

]
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3.8 Worksite®isits , ILS Survival Skills-Finding a Job)
- . Worksite Visits % -7
A. Building realistic expectations .| PREPARATION
1. Questioning job descrjptidhs ’ AArrange with any company that
2. The human side of the job ST allows it a group visit during
3. On-the-job visits wbrking hours. . .
4. Talking with people in the trade . - [ Have suyfficient copies for use by
' ‘whole class of Help Wanted ads '
. from locdl newspgpers
Become an informed source of
possible contacts for studént
interviews with-journeymen and
' aﬁprentices. '
B. Group visits '
1. Exposure to different working environ-
- ments .
2. Practice in observatign ‘ !
3. Asking questions-
C. Individual visits
1. After working hours ,//~
2. Interviewing the worker
3. Arranging the visit
D. Se]f‘Agsessment-Comnrehensioﬁ - CHECK UNDERSTANDING
‘ Ensure students comprehend all -
of "the material before making any
‘ contacts or visits. '
E. Assignment - HELP WITH ASSIGNMENTS -
1. tdoking at: Help Wanted ads . - " | Supply Help Warited sections--one
: ’ R to each student. Suggest they
. read through and c1rc]e in ink
1ntérest1ng ads. Stress impor-
tance that each works oh his or"

-her own; it is“practice in Took-
ing for jobs. Collect what
students write\and report back ~




:/- ¢, I »
3 8 WOrks1fe VISJtS

. . N

A Bu11d1ng realistic expectathons
1 Quest10n1ng Job descrlptlons
- The human side of, the job o
,3 ,On the-.]ob visits * ' )
4. Ta1k1ng with peop1e 1n the trade .

v, v

A\ ST
" \
«
.

B\\Group visits,
f\~Exposure to dlfferent working environ-
it

- W"n'l:S' PR ’

»

e
2. Pra t1ce in observatlon ’
'3, .Asking: uestlggs '-_ SN

€. Ind1v1 dua}\wm ts | . .

T. After worklng -hoars. ‘

- 2. Interv1ew1ng the worker

3. Arranglng the visit

" D. Self Assessment-Comprehension

. . . - . Voow A
. : ° :.A i LN "“i«‘ ¢ ’
'E. Asslgnment S LT,
I B Looqu?«at He]p ?hnted ads
~ L
‘ Y~ .

) of the mater1a1 before maklng any

e: )
- Worksite<Visits

PREPARATION e
Arrange with any'compapy that -
allows it a group visit dur1ng
-working hours. '

whole class of He1p Wanted ads
from Tocal newspapers.

Become ‘an informed source of
possib1e contacts for student
interviewd with journeymen and
apprentices.

4 . 4

CHECK UNDERSTANDING ’
Ensure students comprehend all

contacts or visits. L.

-

‘to each student. Suggest they °
*.read through and circle in ink
interesting ads. Stress impor- .
tance that each works on hlS ar
her own; it i3 practice in Took-

ing for jobs. Collect what

_ students write and report back .

ILS Survival Skills-Finding a Job|

HELP WITH ASSIGNMENTS 2
Supp]y Help Wanted sections--one |-

Have sufficient cop1es for use by .

oy
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2. Writing rea1{stic jéb-descriptions.

to wholehgroup with summary of
students- findings. M
Rgad nd tomment on ‘udeqts' ,

qfiéscri‘ption's. With individual's
pefmission,,read out selection

. to whole group and invite com-
par1sons with job descr1pt1ons
in newspaper.

“Supply names and encourage stu-.
dehts to come up with own con-
tacts.” If nece$sary, two stu-
dents could team up to make a

, visit. . -

"Role play teléphone contact and .
gét students to copy out sug- \
gested queStfoné. Make individ-

" ual contract with each student,
setting deadlines to call, to
vfsft and to report back. Check,
on progress~and'share with rest
of group. ) :
Arrange for 1nd1v1duabs to report
back to whole group at same -
session. . . .

* Go over observat1ons‘and ques-
t1onslbef9rehand. Ask. students
to write ‘questions down. D1v1de
quest1ons, and order of_ask1ng,
among;group Add any other.
quest1ons\\gggested by group.
Ensure, that each’ stude t records
his:or her observat1ons. Invite
1nd1v1duals to report “on the1r .
fee11ngs and f1nﬁings .,
Lead group d1scuss1oﬁ on overa{

f1nd1ng§ . e
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, . i o ,
. 1 : : s« | Arrange another worksite visit.
A 3.9 Resumes . ILS Survivial Skills-Finding a
o . o .| Job-Resumes 7
A. Natire and fupction " | PREPARATION AND MATERIALS ’
1. Self advertjsement: - Large pad of newsprint and suf--
2. Summary of ‘strengths and skills ficient markers for group. En-
" 3.. Different ways to use resumes < sure that theqre are adequate flat
4. Contrast application forms ‘surfaces. .
. B. Extracts from resumes - o Y N
LR A Peop]e with Tittle work éxper1ence o .
.o © 2. Presenting the best 1nterpretat1on S ‘ :
. - of the facts ‘ .
’ C. Suggested format e . \ .
1. Position desired .
. a. finding out about the job
© b, match1ng your sk111s .
' 2. Education ‘ ‘ : - ; o
y » 3. Relevant work exper1ence ‘ :
S 4. Other re]evant experience
‘ ' 5. Persona] data T , : ) '
. 6. References : . ) ‘ . ' S
oo o a. making a list of your ach1evements ‘ - . ' ',‘f
: * D. Identification of your skills ] ‘ E &
1. Personal and wnterpersonal skills e R
. 2. skiils used, in leisure and work activ; N _ - T
Lo . itdes - |
S - *. a. what'could go wrong , '
y , b. what skills you need to avoid mis- . ‘ o
PR ) * takes : i ' T *
Poge '_C. stamp collecting | |
. " d. planting a garden ' _ ,
I e *é('A'pre?eséional finish : \ S .
. 1. Typing ’ . ,
~ t - 2. paper ' . ° ' : )

v

)

-
.




- F. Coveﬁflefter ' - - . 1.
" 1. Why them? ' © S ' .
.. 2. Why you? oot : . s

.
k.

L)

a

* {. ~ G. Self As§essment .

2. In a job context -

«
-
s

L
3. ‘Analyze three,nxé;p1es

.

gt

PIET e
|}

%
rd

2 TR v e
% & .

"H. Post Assessment

1. Personal and interpgnsonéi\skills -

% T

_t‘,'
of work

. Organ1z1ng persona] work'exper1ence

3

-3, Let's meet L, , : ‘

L

-

" HELPING WITH ASSIGNMENTS

and Post Assessment.. Write on

Suggest'students help each

,Allow partners to choose each .
’%ther ]
" tion of work to 1nc1ude paad’ o

Supply sheets of newsprint and

. ‘clude or omit dates and which
experience to group or

e

Be- avai-lable throughout, when
students are working on Self

cha]kaard further suggestions
of personal and interpersonal
skills. * ST

other in” finding relevant exam-
p]es of the1r ape)1cat13p of .
sk1115.

-

Emphas1ze broad def1n1-<

“and "unpaid, 'part-t1me, etc.
Give-examples.

B he

. N

-Model %ow students can help each| -

other. Go around and ask jues-
t1ons to e11c1t-re1evant inforg
" mation. - )

.markers. Te11 students to use
the full. area of paper. Check

- that. students are Eecording.a]]
the suggested 1nformat1on.
Inspect sheets individually “and
éﬁgggst best way to organize:
data. - Advise on.whére to in- ..

s st
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©

separate.'
Give encounggement and direct
help with drafting of resume.

Take best draft, type it and , -

duplicate it on quality colored
paper. With permission of stu-
dent, share with'whele -group.
Encourage sharing of draft res-
umes, - ‘Offer to ﬁe]p latexfif
individuals want to deQé]op.a
finished version of resume.

A
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: 3.10 Interviews < - "¢ |ILS Survival Skills:Finding a Uob-

e

.

: > . 7~ | Interviews \ '
* A. Subjective hature of terviews | | PREPARATION AND MATERIALS - B
1. Content o? hiring interviéws SN Read material beforehand and re-
2. Inteqxwewer ﬂ1n1ons " ca11 examples from own exper1ence
”V 'Interv1ewee§\7ﬂﬁ7ﬁons Upve two copies -of qbservers
[& Facts and opinions . checklist for qach student. &
. Giving hbnest op1n10ns ' :_‘o SIS '

Intenpret1ng.facts | .

-

.'Quoting‘references and examples

Dec1d1ng what id re;gvant .. Y e
- C. Empﬁqyers expectatio AL ’ ‘ oo ' S

|

|

|

|

{ 1. Objective measures of apt1tude ghd .

L ST ach1evement ) ' S '

.;:-wm-—a

S 2. Appropr1ate attitudes and work hab1ts . '
-8 .~ D. How to communicate interest and enthu- R o
| ‘I’ ' siasmf\) o : ‘ “ | " ' .
. 1. Be genuine . ‘* . ’ _ d
. 2. Be informed \“' oL . o ’ :
T .. 3. Showing enthusiasm , g ’ T 3

. | B a. non-verbally

‘ | T how to speak and what to say 3
L o ; E. How to commun1cate ‘that you wili be a . . . ‘e .

| . . e
' , ’ good worker - . T . o . , ' :
!

E]

. N 0
& . §

1. Finqing examples - - | ) (
‘F. How to show you &re trainable - X ' ;
1.” School and non-schdol et : , ~

& { . - »G. How to show you work well with peop1e - :
e e f . Relations with the ‘intervigwer — o .
‘ 2. Giving examples’ . j ; ; ' .

. A How to, be realistic about-hat you want| . '
"+ 1. Knowledge of the work environment \
2. Knowledge of the career structure

" 3. Answering questions about goats

.

d
-

%
S W
(o)
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) . 1 . ,
. - S .8
. : . )
< ~ . .\
LS Appearance ’ . ;
1. Clothes R - "
‘.3 2. Grgoming ‘ oo ' 7
"o5 2. Grg . . .
, . J. Non-verbal behavior . T
, . 1. Punctuality ,
5 ’ . & . 2| 1
2. Nervousness ' / : . - S
s i * I o -
b 3. Body posture ; . oo
o 5. 4. Gestures ’ . v . .
- 5. Smoking and chewing : \ RN
L K .
° K. Being positive ° . . i
R - 1. About yourself o ' ‘ e .
L, <} - 2. About others & L oo
\ o &
: L. Self Assessment FORM TRIADS : v
. 1. Role play Go through checklist to enstre *‘|¢
- o 4! . ‘e - S .
N ‘a. interviewer, understanding. Choose “best
¢l .
. . b. intervieiee . . working groups. Keep it moving «
- ' c -observer e - “by h‘m1‘£1‘ ng time for each role’ )
; ‘ 2. List of questions play. -Be willing to model pos---| .
P 3. Checklist . g ) itive anSwers in interviewee's | .
W Lo role. : .
< M. Post Assessment - . Ask’ for a volunteer, then allow .
N .. © e » . . . .
: - 1. Interview in f%qnt cf\th!gro‘up him or her to select next”inter-
2. Questions from Join Apprenticeship 4 viewea:- S'ge,st; use of obser- i
¢ -+ Committee R , ver's checklist, plus any other [ ~.
s - s , I
‘ 3.- Giving positive feedback positive comments.w Give.feed- N
: \ .| back from group and yourself, . P
. Y ) . immediately after each intervig‘y". ’
- R . - bl
. Co. A ! Invite interviewee to share his
. B or her feelings experienced
. ) : during role play. a ‘ -
.t . - : T2
. . Lt
., . . . "
% : ’ < . .
L4 - l : .’
. . .
\ . * i )
a . , ¢ ; PR
' v ) e s’
- ray N s, ’
K 4 { » . o, % e R
s ” T
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3.11 Approp;iafe wo}k habits and attitudes

- C. Expéctations of, fellow wo?kers}

-

A. Surviving on the job.
1. Keeping informed

- -

B. Emp]oyer S expectat1ons .
1. Being punctua] and. dependab]eﬁ
2. Be nest - °®
3¢ Be::z‘;gyal , .
4. Being w1111ng to 1earn and able to
take criticisn v

. Proving your competence
Be1ng re11ab1e and dependab]e
Be1ng a 1earner .
Be1ng«enthus1ast1c and 1ntgrested
Being honest and 1oya1 ]
D. Provnng your competenc;

) y1sonﬁ . . ‘
1 High stagdard -of work « L, .
2. Keep1ﬁ§ a wrltten record.ﬁf your-

P achzevements

3 Show1ng 1n1t}at1ve

4. Tak1ng respons1b111ty

5. Asking for help ..
Interference of, personal” habits

1. Sabstancaaabuse

Z. Seeking help

m-bwm’—'
LI B T

to your super-

PR

#3

%

’ sia_%sk any older people about

- ings.

v

LS Survival Ski1iS\Finding a Job
-Appropriate Work Hab1ts and <.
Att1tudes

gg_A_RESOURCE-

Share personal perience with
individua]s._ Encourabe students
work: hab1ts,and attitudes. G1ve !

time for shaV1ng students” f1nd-

Show relevance of previous mod-
u]es to both 2 and 3. Ask .indiv-
iduals what expectations a memben

of'Sqrviva] Skills class has.
[ ] LN s

POSSIBLE DISCUSSION
What do individuals expect of ‘
friends? What are'peer gﬁddb‘;

'aptitudes tgward.4? A

- »

Be sensitive to posswb111ty of .|®

substance abuse affect1ng szddant
pgrformance. ‘Learn physical in-
dicators; have referral. addresses
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S Vismon Fubhsh1ng,,]976 S

. F. Self Assessmenf .
. G. Post Assessment

-
- -

g

' A]bert1, R.E. and Emm s, M.
Your Perfect Right

I t, 19747 ’ .
mpacf Zk; \

B11cq, Ron
On the.Move: Commun1cat1on for Emp]oyees
FFent1ce Hall, 1976 .

Bo]ies, Richard N. -
The Three Boxes of tife -
Ten Speed Press, 1978 - -

— -

Fast,’ Ju11us .
Body Language -t
Pocket Books, 1971

) ~Chapman, Elwood N. v :
Your Attitude ds®howing: A Primer on Human
"Relations

Sc1ence Research Assoéiates,'TQIQ'

A

Ford _George A ‘
anning your Future A workbook Ffor Personal

. Goa] Setting .. -
- UnwverS1ty Assoc ates, 1976 N .

ﬁcCay, “James Tif" N e
" The Management of Time
F?éqtice-Hé]l,

NeTsoﬁ.‘Robert E.
Decision Makin

Pea1e, Norman v.
The' Power of Positive Thinking

Prent1ce-HaH, 1952, i \ ’

- Check comprehension.’

acceptable standard is reached:
Discuss with individuals any
disagreements over appropriate
answers and be flexible. -

Tell students to repeat reading -
and doing Post Agsessmeht until’

ny




4.0'Tra'de. Math
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INSTRUCTIONAL OUTCOMES: The student will c‘omp]etefa’ diagnostid examination to™-
determipne his or her level of math competency, and will receive instruction in
those areas of mathematics in which he or she eﬂeriences difficulty.
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INTRODUCTION: P\eople in ever¥ appfenticeable occupation routinely use math*ics'
_ im their work. The skilled worker who can perform.fast and aceurate math cam’

.

culations can work qUickly and efficiently. - . oo
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TEACHING OUTLINE -~ - 7 "% . JEACHING METHODS AND AIDS
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4.1 Math Diagnosis - B B ol ;@;’Exp ain "placement exam.,concept
A.. Used to test skills 7 fi?dhy'rjjste} exam® . '
1. Math diagnostic exam, attached, ! *. Grade performance -

e

or other suitable exam. ‘ AP S A
E N -
4.2 Math' Remedial o o Assist”student to achieve -
. ‘A, Used to upgrade s;;%]]s . ' performance :1ev—e1
1. Modules, as listed, improve s
“performance levels. =

?
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~'ILS Math--Linear Measurement

b

o

JIES  Math--Whole Numbers
’Add1t1on
Subtraction ~\
Mu1t1p11cat1on
D1vis1on '

l' - -

LS. Math--Addition & Subtraction of \__

- ‘common fractions an§ mixed numbers

1yS Math--Mu]t1p11cat1on & Division of
' —common fractions and ‘whole and ﬂhxed

numbers - A |
. o -

' ILS\f\\;::FT;ngEéS#d numbers -

ILS® Math-h?ercent

-

ILS” Math--Ratio.and Proportion

ILS" . Math--Decimals
Addition »
_ Subtraction
Multiplication
Division

oy af

A, o
e .

ILS . Math-*Perimeters Areas and Volimes

ILS i, Math--Circumference and Aréa of Circles

LS - Math--Areas of Plane F1gures, Volumes

. . of Solid F1gures

ILS 'Math)--Me;*.ri cs:
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4.0- Trade Math Diagnosis.
Placement, Test
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Read the distance from the start of the Fuler to the 1etteré A through 0 to
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. @86 + 240 + 1,320 + 16 + 400 : .
‘ a0-126= . o
NS - ;f; y ’
S ’ £
_ . 292 X 16 = : - - :

1803 5= . | 3

A contractor buys 400 sackS‘of rock for three different JObS. On the first
.job he uses 78 sacks; on, ‘the second,. 85 sacks, and on the thlrd 205 sacks.

{ ) - How many sacks does he have 1eft7 , .
PN , A contractor s bid on a schoog/bu11d1ng s $78,265. When one wing _is ]
S omltted to cut.costs, he is a }e to cut his- bld by $16,228. What is his,
' new figure? C &L -
o - -0 ¢
¢ A
. N L7 .’ ‘ . . " ) : _ %;
- - 3. e

If “a bundle of rock 1ath welghs 35 1bs. "and 1t is perm1351b1e to place 700
“ibs. on any one area on a f]oor, how many bund]es can be ﬁ1aced on any one

' areé S A -
. . ) s s L
éfn-iﬂhlh T If 5 1bs. of putty are required to 1nsta1] one 1lghtqbf glass, how many
e « 1ights -can be 1nsta11ed with- 85 1bs .
o " - ? '\; .
LN > e '\ . .\’-‘
= ¢ _' . -
o ) * 53 e
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One-third of a box of glass is heeded to glaze the north elevation of a
building; 2/3 6f a box is needed to glaze the south elevation; 1/16 of a
box is needed to glaze the east elevation; and 1/2 of a box-is needed to-

glaze the west elevatjon. How many\boxes are needed to glaze all four
elevations? - .

® - ¢

. .
[N

From a bund]e conta1n1no 101 linear feet of molding, a cabinetmaker uses
the following amounts: 11 1/3', 83/4', 12 1/8',.and 9 5/8'. How many
linear feet of molding does he use in all? ‘

x4

‘The product of 1/2 X 7/8 isi - | ' o ’

ﬁ . ‘a A N .‘ . ’ o
A . . . . . a :
The quotient of 1/4 : <1/3 is: .

-
7

-

It a-roll of carpet weighs 467'1/2'155 and a runn1ng foot of the carpet
welghs 2:1/8 1bs., how many running ‘feet are in the roll?

- e
. ”~
. . . . » ”

.

. 1
L

. ~ ‘. he -

A p1ece of pipe -must be cut to 3/8:the length of another p1pe, whlch is 9"
long. How long a piece must be cut?

- Q

. ' [ .
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. . An architect indicates a 1/8" = 1'0" Ecale in the drawmg of a sw1mm1ng

poolT What is this scale expressed as a ratio? . - -t
Tt - .- .
. M . A N - * -
\\w“".: R . . L] . ‘:' . . .
. . ¢ - . o - . . ¢
- ‘. IS . . i ’ i . A e . '
T* ' “Ona tile job in"which fireclay is to-be used, a tilesetter tells his ) )
. e he]per to mix mortar actording. to the fo]]ow1ng formula: 6 buckets of . - . -
. fiver sand, 1 bucket pof fireclay, and 2 buckets of .cement. What is the -~
. ratio of sand te f1rec1ay in the mixture? , . : '
. PR e 8 o, ~ ” ¥ i . . !
’: ; ' . - ’ 91 s i “’ - ‘ ) RS 3 ) . .0
. Divide 19'2" by 3' 10"! o ST ’
-~ C , ) ‘ . , .
» ‘ - . 0 . . k)
' - F
. - -4 - ,
U o How many pieces of'2' 3"-wide gypsum lath will be neéeded to cover a wall *
‘ 48' 6" '!ong? ey ] \ . . ) ‘
- 4 i ¢ ) ° "
- ) . = i ) s hd ’
L / .
T . - r .
10. . ) PR - .
" What is the perimefér of a room 20' wide and 30' lcong? - o ,
- ’ ! e -~ : ' ) . - \
£l - - M
-' . . ‘. ) R .
What is the area, in square feet, of a floor 42' by 42'% - s
< . , . .
5: N . . . . .. ~ ) ‘ . : > Y . Z
T # How many cubic yards of dirt have been removed for the basement and foundations ‘
" ' of a-house if the excavat1on is 35', 1ong, 35' wide, and averages 5 deep’
L . ’ ' $ R )
&w.f"' s ) - -
. - \ , - \ !
'wiﬁ . g o . .
. *« ,> U ) S 55 e . -




The aéea;qf a circular putting greén with a radius of 17'.is how many
square feet? ‘ \ : -

-

" &

\ RN . 4 R . Y

\ [N

/ . . ' . /

N

o~
v

What is the area of a circular floor with a.diaméter of‘:a} 6",.to the
Hrarest square foot?

~ L4
.

»

» .
' ‘ \
e .
- . .
»

What is tBe'aqea, in square'?%ches, of an acute triangle with a base of
8 1/2' and an altitude of Il 1/4"? .

L . .
r N -
. .
L]
-~

Whas is the area in square feet, of the f]bon shown below? ‘-

2

) . - .

How  many cubic yards of concrete will be needed for the foundation walls
and footings in the plan below if the walls. are 6" thick and 18" deep, and °
if the foatings (shown in dotted lines) will require 2 5/27 cu. yd. of concrete?

1. 6 . 3. 2 o
2. 62/3 S . 4. 7 1/6 ‘ .

*

. . s 90" —

-
-

¥
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¥
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1
120" ——+
jpo——— 180"
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What is the total area,

.

o .
“in square feet, of

shown belew, excluding window areéas?

.

the exterioq wall and gable

. ~ . )
5 —
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an N
| Hael - 36k
e e b 200*
11. Metrics
3 inches ' =
. . . N
5.4 inches - =
. H
7 feet ot =
N . é
3.2 feet =
6.5 yards ™ ., _ B A,
i
15.3 m = ,
12.7 cm Lo
50.8 mm - , o =
M ) ¢
fagl
w{
- e

®

cm

W

inches
inches

inches

°
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5.0 Physical Requirements/Weldind~> : 3
“ 1y .

INSTRUCTIONAL OUTCOMES: The student wilt &emdﬁstrate knowledge of physica]
requirements of the trade and thé processes of physical -development.

a
L4

Al
¢

t

»

-

INTRODUCTION:' The trade requires certain physical skills and abilities of the
worker. It is necessary that the student be aware of the physical demands of
the trade and understand factors of physical development. °

. o § .

‘e

PRESENTATION
TEACHING OUTLINE -~ TEACHING METHODS’§QQS§IDS
: p—
5.1 Physical Requirements ) ‘ )
. A, Strength - On-site visit or classroom
1. Lifting. ' e simulation.
. a. material and equipment; Qéights " A. Demonstrate -
« will vary with job. . B, _Lead discussion ‘or question
+ 2. Carrying. = - on job site 0
a. tools, equipment and materials; C. Discuss proper technique
weights will vary with job. Administer work sheet
3.  Pushing. _ ' b '
a. aligning Pieces to be fabricated.| - C . .
. gy N T . . . b
4. Pylljng™ 71 7 o ‘
oL £
. a. movAng ga$ tank cart. . .
w £ o ‘\1\ . . . . .
‘ 4 \, ) Yoy » . - . . | 4
N . Y . i
A i ' ‘ ‘ h

n
o -
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, ey S,

T
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B. Ba]aﬁce

1. Climbing.
_ a. ladders/scaffolding on large or
- elevated work. .. ,
2. Balancing. .
. a. while on ladders/scaffolding.
C. Body DeXterity -
1. Stoop1ng,
* " a. welding near floor.
2. Kngeling. el )
a. welding on floor surface.
3. Crouching. )
a. checking welding near f]oor level.
4. Crawling. ' N
a. depends on JOb. 4
* 5. ‘Standing.
*\a‘ . depends on JOb.
% 6. Sitting. ‘ . )
a. depends on job.
7. Walking.* e
. a. ~-movement around jobsite.
~ 8. Reclining.

D. Manual Dexterity

,a. depends on job.

[
v
N

v

1. Reachiﬁg above shoulder.

a. overhead welds. - ‘
2. Reaching below shoulder.

= a. low level welds.
* 3. Handling.

a. grasp torch. d

4. Fingering \
“a. Operat1ng tank/torch va]ves.

5. Feeling. A

a. we]d surface at Jo1nts

\

14
o
e




Talking

L.

Nermal communication.

Hearing
Normal communication.

1.

v

Vision

1.

)

2.

Normal vision.
a. movement about job site.
Acuity near. - - = -

a. .joint alignment/weld cpntiﬁuity.

Color vision.
a. flame color.

Coordination

1.

2.

Hand-arm.

‘ »

a. ‘use of welding torch,

Foot-1leg. ' '

a. ciimbing‘]adder."

Eye-hand-foot. -

a. welding while on' refsed platform
or ladder. ' )
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~5_PHYSICAL ACTIVITIES PRESENT IN THE TRADE: REQUIREMENTS (to be completed by student) S v . ' ;
STRENGTH " fheignt Frequency| BODY DEXTERITY [Pedree fherey | MANUAL DEXTERITY v  pegree |Fre-
. - Activ. : . oo ‘Ac%:)iv.' qéy ’
< Lifttha { 'Stoopﬁng‘ / Reaching-above Shoujfder -
7 , b
> - ' ~ Y T . & " o
Carrying 1 Knee]\ing Reaching-below shoulder: s
3 . ) ' ;"” “to
, Pushing Grouching : Hand1ing
. ) -
Pulling Crawling Fingering * . A .
gALA‘\LZ Need ":l"equency Standi ng ' Fee] inq qvo .
’ - / 4 s , o~ P ° Fre-
o Clirbing 4 S1tting “| TALKING (speech)- °  Ruenc
L . Cou Walking~ - | A . e, . ) Acuity Randé
" Balancing ’ ' U’( § HEARING . e
) Recljhing . s
VISIO‘\. N d F e . P i A ) < 3 : & ¢
Need frrequency 1 yISION {Cont'd) COORDINATION ° Degree Fre-
N "I. isi il ' Hand-arm ) uenc
orra V1S1’_?P | ' 3 . . ‘o
o .. ‘o b ‘
Acuity-near . Color: vision i Foot-leg A
- - [ .
Acusity-far- . Field of 'vision ’ Eye-Hand-Foot ° X y
Depth perception . yo .
. J )
v . AN -
P

LIRY




A - - . 6
: . ~ ’ ‘ K
o " . - —
. " | 5.2 Individual Deve]opmenpaf-Processes -1 - o S
‘ . A Maturatwn . : ILS Physical Development
’ L causes phyg;?a_l\changes in height and | ,
- body, proportion. ° . - i Explanation and Discussion '
2. Causes emotional .chénges. . ' .
3. A g‘ra‘anl process. ' " Invite Specialist
‘ 4. Fluctuates from person to person. L
\ B. Nutrition . ' <
1. Vital to normal growth and develop- '
’ - ment. . _ : ' « - o
"~ 2. Essential food groups. C i ( °
. . a. dairy produc%s. ’ B - o
. . " b. meat. ¢
c. vegetables and fruits. - - .
, d. bread and cereals. o .
' h C. Personal Care and Exercise
1. Good ‘grooming habits.‘-
‘ 2. Sufficient sleep and r‘e]axe\ft?o
a. fat1gue 1m:reases chances for .
acc1dents.
3. Hobbies. - = - #i
a. source of relaxation, help to \ . )
, maintain good a;tﬁ}:ude. ' ) ‘ /
4. Daily exercise. : o - )
. "a. stimulates interest. . )
b. relieves stress. .
aat ) ’ o " )
2 D. Substance Abise o .
. 1. Marijuana. , '
a. affects nervous system. '
b. affects:thinking, Judgment and
: H coordination.
' . - c. long-term effects unknown. - ,
; ’ \




%~

‘2. LSD.

o~ di sorders.

- N e ‘ , . - >
a. affects‘cbemical level in brain:
b. produces bizarre mental reactions.
3. Barbityrates. . ‘ ©o
a. one of most commonly abused drugs.
‘b, slow responses. ’
c. physically addicting.
d. Tlong-term use causes persona]i%j

e

4, Amphetamines. .
a. affect central nervous system.
b. .commonly abused. )
c. cause-psychological dependence.
d. dull emotions and impair ability
to make decisions.

5., Al 'cohlgf \ :

a. ps; ého]ogical]y addicting.

% v *
Meeting Various Tradg'RéquirementS'
1. Recognize and prepére. o
d. natural magu(htion processeé may
_play role. T A

b. exercise will play role.

L

-

On-job-site visitations and
consultation with occupational

therapist.

&

&




6.0 Safety

—~/

to avoid or correct them.

bl b ]

as the ability of a person to earn a 1iving.

&

PRESENTATION , I

-

v o
H .
LY

fatl

/

INSTRUCTIOﬁAL OYTCOMES: The student will be able to ident%fy those hazards, acts
and conditions which affect safety on the job and will be able to identify ways

INTRODUCTION: A %ood worker is-a safe worker; injury affects productwon as well

1

. . - 5
-

TEACHING OUTLINE

N

TEACHING METHODS AND AIDS

-

L

o Pe
]

DA 6.1 General Safety Precautions

’ Y
. A. Always keep oxy- acegylene cylinders 'in
upright position.
B. Mount cylinders on wheeled cart or in-
stalT in nprwght, permanent position.
C. Secure Eylfnders to cart with chain
D. Don't store cy11nders near excesswve )
§,= o heat -t

%\, when handling and transport1ng
F. Avowd rough handling; oxygen cylinders
have total pressure force of 30 tons; if

L4

LAy

lways leave protect1ve cap on cy]wnders;

ILS'W}ZQQI
ILS W 2002
Explain, discuss and discuss

Reshs -
.

M
<t

w
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L

ruptured, have, rockét's”actiohs‘

G. Never use leaking cy11nder , -

H. A1Ways run oxygen through regulator.

I. Keep cy11nder fittings free from oil or .
grease; wi11 form compound which can
ignite. e

J. Never 0il any equipment or regulators

K When testing for 1eéks, use soapy water
and soft brush

L. Never use oxygen to blow off c1othes.

M when*open1ng oxygen cylinder va]ves,
stand to one side and open f1rst turn
very s]owly, high préssure 1g,cy11nder

* may blow out‘ggggeﬁ/+ -

N. Never light torch with both valves open;
1ight acetylene first. .

0. Always ase striker to 1ight “terch; never

" matches. -

P. Always wear goggles

Q. Never sfrik @rc on oxy-acetylene cylin-

‘dersJ -

-+ R. Acetylene is unstable at pressures above

15 psi; never allow pressure to rise
. above that level, ° .
S. Use correct hoses for each gas; red for

acetylene, green or black for oxygen. .’

. T. Use only proper size wrench for all fit-

tings; they are brass and will be damaged
or ruined if corners are rounded off.

u. Always open* oxygen valve completely to
avoid leakage around stem.

V. Never open acetylene cylinder valve more
than’ 1% turns.

W. Leave acetylene cyltnder wrench in place

to ensure ability to c]ose rap1d1y in
‘

case of fire.

L
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7.0 First Aid

INSTRUCTIONAL OUTCOMES:

F1rst,A1d Card. a8,

4 - - .. &

N

-
§

‘.~

X

~

3

~

I

The student will. successfully complete an eight- hour
multi-media first aid class, taught by a qualified lnstructor, and will obtain a

INTRODUCTION: Persons emp]oyéﬁ in any occupat1on, especially those occupations
which deal with power and hand tools, encounter situatians when first aid may be ™

necessary to prevent a
fkﬁiiésfully completed,

PRESENTATION

13

Ajury from pecoming more serious.
repares individuals to cope w1th many of those situations.

A first aid course,

a

—

o

TEACHING OUTLINE ~ +~

.

TEACHING METHODS AND AIDS

// L3 -
-~ T e P s
7.1 First Aid o .. Administer course ®
A. Eight-hour gulti-media course, or ‘ A
equivalent, offered by: - .y
1. ‘Red Cross 2 ‘ ‘ . 2 i
g 2. Medlcal Services, Inc. < . _ €
3. Police Department n
4. Fire Department est -
A 5. Other.service and)healﬁh '
~ organizations.
A ’ _ .
- . * '
& : ' \
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' ] . . . . 8.0-Blugprint Reading . _
) N R . / ‘
] -’- « . g ) : . / : . .
,ﬂ w . . . . . R ' .
INSTRUCTIONAL OUTCOMES: The student will be ablé to identify ﬁnd/' use the concepts
of working drawings and their components: scaling and dimensigning, sketching, B
* orthographic, pictorial and isometric projectjons, as wp” As ch §§ruction ,
) symbols eqmnon]y found in blueprints.* . B b 'l}‘ K
. \ |- . ' ) ¢ '_ , ' . R t
[ e . . X : . - i ",: ; -~
) INTRODUCTION: A’ skilled worker must understand the anguage. ¥ RPints ta
advance in any trade where prints are used, ]1 ‘nﬂﬂ" "T p]Hfrr«m ¢
a4 a .. ¢ . ., . R .
= ™ L ‘ | S
. \ L .
N » 1
' . . : * . A s
,‘, “|  PRESENTATION - . i
. . X 4 . . . ’
: TEﬁpHING OUTLINE - ’ JEACHING METHODS AND AIDS.
8.1 Scaling and Dimensioning ETAIL OSH. ne. T /R
) * A.- Scale . v .;) 'O SCALE: 34 5| Q"] APPROVED. sv:/' | /
1. ‘The ratio of drawing dimensions PATE: G180 /
to object dimensions. o O,FF!CE. REMQ/
! 2. Always indicated on drgwing. o~ gl - /
- 3. Vary, depending on ‘size of paper- Scale as Shown
and detail to be shown.
4. Maasured B -architect's scale,
' engineer's scale, _Qraftberson's
- scale. ]
' " 5. ‘feghm‘que of~.[negsurement: ¢
; - .~ architect's scale is placed &% u
. . ) 0 .
g . ¢ draw‘inrg, read- in marked 'incre-::‘ - P
- . ments. e '-\:‘Jta T = | {-
.,; ‘%%f; : ‘ . » Jlllhllllldl'llll])lll‘lhlll_llll]l
IR S ~" Scale Measurement ‘
5 . - ’ A . wdiea ] ‘ .
' SJ - o ‘ W I ‘ ‘

A ;v
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.
.
. l
S
...... - B
.
-~

Dimensions

—

i

5. |
©.1..- Are size descrlptlons for drawp . ﬁ_\\Lgii' B
_objects.. .- .' — 1t N '
2. Located on workinQ‘arawings by:
a. dimension lines--indicate .
] . dlstance»between two points |, N . o~
. bt (usually between two exten-
sion lines); contain dots or
h 2
‘ arrows.e; e?ds. . B , N -
+ b. extension Tines--mark the ! . e
‘ -beginning and end of distance . Dimensions
F 3. Placed in order]y fashlon o :
=~ drawing..
.
8.2 Sketching 5
- ‘ A.. .Uses. ' .
P '1 . For conveylng rough ideas or . L
. organizing ideas. - .
N 2. For details, developed ¥rom -
. existing drawing. .
_ - .. - . ‘
: Bj Materials ‘ ) .. ‘ Holder
- 1. Pencil, soft lead. - '/ ,
: 2. Eraser, gqum. - oo N (
» 3. Paper,’ coordtnate
a. rectangu]ar grid T v . :
b. isometric grid .
. e e . Lo
8. -Size, Propoft{ons b . Reéfgngufar N
) - 1. Generally not drawn to' scale, - N Grid '
- -but should remain proportipnately| -7
accurate. ) ' <
- . ‘ KIK K
. ) . ) | 'Ieometricfbridg—\\ 4
: X . ) 4
kS ":'Sg ’ N .f
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_ /D. Procedures . Exp]am and D1scuss,‘
' . . i Determme overa]] size of object. AH References made tc
' “2." Créate shoN\hnes by ane firm,” | - __—
_quitck stroke . I'LS° Scaling and -‘Dﬁmensioning '
- a. go through.motion of stroke e
. . with pencil removed from | ILS Sketchi ng
" ' paper. ' : o :
b. pencil point on paper.entire ILS Types of" Drawings and Views
‘ - - & time, BRI
,E. Basic Forms . ' . : Lo . - v
1. Squares, rectang]es, tr1a,~_les, ' . )
' - c1rcles I . e . oo
: - - 2. Layout crosses (in‘tersec'ting | . T \
=A4lines) to provide reference .
- points for drawing. ) o )
T 3. C1rcles and arcs sketched w1th o = . ¥ ;
: .~ little finger of drawing- hand’ ‘ “
‘ - ' as pivot; move paper, not hand, L g . \ '!\
/7 ’ .W'l; ’ ) . ’ ' ’
. 8.3)Dra’i¢ing Type's and Views ’ I - A
LA, Orthographic Projection . .
1. Called orthograpic drawmgﬁr \
R . "true‘l drawings, also "three- ' , ’
) view" or "multiview."
) . 2. Almost universally used in
o architect and engineer drawings.
3. Drawn to scale.
4. Each view shows one face or side
of obJect as seen: from square
’ view.
" 5. Possible to 1nd1cate true s1ze,
, shape and Tocation of all obJect
‘ ' . Parts, and dimension clearly. L —
: - ]
. "U‘ g




»
6. Each view is 90° rotation of . .
other view. ' . #
7. A1l related views must be°studiéd ) .
together,to\visuh[ize object ’
shape. . .
g " . ‘Types of -Lines ’
1. Border Line.’
a. a.thick, solid black 11ne ) )
- (blue). - .
b. shows geographical or space
: . borders. .
2. Visible object Tine. | > Sorder Line
. a. a thinner.solid black line /(’ '
L , (blue). \ -t
’ - b. shbws visible edges of obJect * Object Line
.. 3. Hidden object line.
" d. a line of equidistant and "
, ~ " equal lipgth dashes. . .
b. shows edges of important Hidden Object Line-
) elements hidden from view. i
4. Sectlon line. ' '/Jp
’ ‘a thick, broken line with | | SIS ’
’ ' arrows turned at 90° angle:'{ 1 § , T ;
, s -b. delineates sections of object : ,
g . v represented.' “~ ISection Line
5. Center line. - . d
- . a. & thin life of alternately’ | : .
. Tong and’ short dashes. N ) ‘
g - 'b.  Shows centers of obJects - -
#E 7 (doorways, e.g.) and rela- - - -
5 T tionship w1th given dimens . Center Line '“T=’
'sions. - ' ‘
> . T ! 0
IC 2 . -
S o o :
.G [N '
. I | -




f( ' with occasional zig-zags. .

<

Long break line. . :
a. a thin solid line, straight,

b. indicates a break in object.
7. Extension line,. LS
a. a shor% thin line, drawn .
perpendicular to dimension
hine‘ , ;-
b. ishows beginning and enaﬁng i
oint of measurement; Tines
— gqg extensions of object or
.- part.
8. ‘Dime@ix line. ",
a. a lolg thin line, with dots
? or arrows on each end, broken
in middle for numbeys. ®
b, touch extension lines and

. give measurement from dne

3

P

., extenSion Tine to another.

]

C. -Pictorial Drawing

v

&

*
.

1,
- object. 3
2.
to understand.
3.
" Tlines ard angles. '
4.

Shows more than dhe;face“of_:i

Advantage£ easier for lay person

Di§ddvantége; distorted object .

Useful to give ?coﬁp]efed*']ook’
renderings.

3 ;
fong

fof
Break Lire
™~

Extension Line

Dimension |
Lipe

[




2. Three axes:

\ '

Axonometric Drawing

1. A type of pictorial drawing.

2. Three principle axes used.

3. Can represent any object by
changing viewboint.

4. Isometric position is principle

“one used. & i

o

S
Isometric Draw{ngs -
1. Viewed from exact position in
which three of sides are equally
" foreshortened.
one axis vertical
‘and other twq\at 30% from hori-

A . »

zontal base.

3. Will appear in true proportion.

4. Will not‘appear in true scale
‘Tengths.

- ‘ - . “\
¢ -
o
\
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9.0 Equipment/Welding

INSTRUCTIONAL OUTCOMES:
acteristics -of welding.

¥
’

“

INTRODUCTION: ~
or she is to be skilled in the we]d1ng trade.

PRESENTATJON

-\,

The student.will be able to describe the general char-

The ‘welder must develop sk1]] in various welding processes if he °

TN

A

 TEACHING. OUTLINE L

= o

L.t

TEACHING METHODS AND AIDS

9.1 Equipment..

9.1.1 Gas Metal Arc we1d1ng--MIG
A: Operation ) T 4

1.. Uses consumable wire which is fed
through 2 gun at a cont1nuous rate 1n
~a gas shielded atmosphere

2.° The wire carries the current and is
. the electrode. )

ﬁf‘ Advancing wire is melted by h1gh temp-
erature electric arc to form globule .
of melten metal for filling the weld.’

=\ 4. Can be automatic or semi-automatic.

“Overhead Master GMAW Pwoéese

-




" WORK
. GUN CONTROL

(AMPERAGE)
GAS OUT

. - @

GMAW Equipmenf |

WIRE FEED CONTROL SYSTEM
_WIRE FEED CONTROL yd

WIRE REEL OR COIL
FLOWMETER

SHIELDING GAS

(WHEN USED)

S

UN oo AN _ i
FEED'ROLLS VOLTAGE C(?ngROL -
| R I I N2 VOLT METER
AMP METERS Q -
. 5 |
A POWER
- = f WITCH
GRMQ'UND ‘ . \—) ON-OFF S C
A _ COC%TF\?T(I:RTOOLR ..POWER SUPPLY
. SR A WELDING e
- 10V SUPPLY' ~  TERMINALS
- *DCRP- MOST GTAW APPLICATIONS -
- (NOTE: SOME FLUXCORED GTAW IS DONE ‘WITH- DCSP) I

76

Ak

 4sEl




B. Power Supply--Rect??ier Containing
Avp meter*-d1sp1ays amperage or current
being used ' .
Volt meter--displays-voltage available.
Voltage control--turn to set desiréd
voltage.

Power sw1tch--turn power supply on/off
. "Welding terminals--connection for «
ground and gun-pables.

Voltage supply ‘to wire feed' system.

1.

A ¥
w

C. Wire Feed Mechanism . AR
1.

N .
14
I1
.
-

X

2.

Y

.Contains controls for:
a:

®
¢
b.
<

'feed'contrd1 panel to power'supp}x

"power supply -'.

wire feed; sets amperage and rate
of w1re feed by turning a, knob
gas soleno1d activates gas flow
when machine is on. .
water control; supplys water for
coo]1ng water-cooling gun,

feed rolls; drives wire from:ree1
to gun when gun 1s turned on.
power contractor, cable from wige

allowing, wire feéd machanism to be
placed in remote location from

%. wire reel; f111er metal in wire Py
‘ form is rolled on spool and fed .
through mechan1sm to gun from the
reel. — o
*Welding-gun. = ..~ C e
'a. manually operated gun with trigger
! control. -
b. 'de1ivers wire, gas, and current
to welding areas '
#, € coo]ed 1n Avo, ways: ’

at

Overheaiﬁpaster GMAW Equipment

ILS W5001

——

b
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- GMAW Process © . .

SOLID ELECTRODE WIRE
- N

4

‘. » i %
. - Y Y
. e -
o = ¢
L[] N
@, 1
L s Y
t ‘
°
wogd ) o
3 @' ° .
A ( . n TR
« .- /

N o\ DCRP ' .. |
RECTION OF TRAVEL = -

- WIRE GUDEAND . ., o
Z~CONTAGFTUBE (TWP) .~ 7

'°GASEGU$¢SHIELD BRI

\-\

*e

o
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»

D.

%.
‘e

L] .w ‘..

e,

°

. Flow meter. :

(1) watery used with cJYrent above
. -ZOO\AMPS
(Z)sa1r, for . w%1d1ng 11ght gage
" metal us1ngo1ess than 200 AMPs.
d: ”types h
(1) push” for 1arger d1ameter wire.
(2) pu]], for smaller w1re, com- «
monly called micro-wire.
Sh1e1d1ng gas.
a. usually'supplied in a tank or
cylinder. -+ =,

a. valve and regulator to adjust 4
" supply of gas at required rate.
Consurmable wire. -0
a.” filler wire pavirg similar compo-
ia1 to be welded;
usually available in several dia-

sition as m

meters and is woud on a spool or
_ reel.

IS A

Gases : . . -

1.

r

a. argon. '

Different types and thicknesses of
metal require different gases to
1nsure smoothness of operat1on, good
weld appearance and quality and maxi-
mum .welding speed.

Important welding gases used in mig
welding.’

(1) provides a stable arg, reduces,
sp1after, uses low arc voltage
(2) recommended for welding alu-
L minum, copper; nickle, titanium
bff'angon plus tyygen (oxygen up'}o
5%). . :

ILS W5001
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v

E.

1.

-

, Ce

d.

(1) improves penétration, better
" weld contour, reduces under-
cutting. .
"(2) used for low alloy steels, -
carbon steels, stainless steel
carbon .dioxide.
~s~ (1) a broad, deep penetrat1on
pattern is obtained, good bead

Q

contour, eliminates undercuts,
low cost, avoidsi'weld spatter
», Problems due to violent arc.
(2)>weld low carbon steel.
argon plus co, (up to 80% COZ)'
(1) imoroved weld appearance,,
\\reduced spatter, reduced cost.
(2) used for mild <teel, low alloy

steel, some stainless stgel.
¥ ‘ \ - "

'l

Metal Tran@fsr—

Metal is transferred in MIG process

by'oﬁe of two methods.

a.

O ot

"spray arc"

(1) drops of mo]teqiﬁetal move
from wire electrode through
arc column to work in argon
or argon-pxygen shield.

(2) with carbon dioXide or érgon-
carbon dioxide shielding gas,
a molten ball forms at end of
eiectrode;‘when drops are .
larger than diameter o%_wﬁré,

it is called globular transfer

~/

7y
’ *

‘9

ILS W5001
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3
HEES
r
A
o
W

S SRR\ AVERAGE ARC.LENGTH -~ -

N ~ Y g " L——. - Ca—
. +
R -1 L] N .
.
i' ‘ ) .
-
" - 3 - .
¥ ©r Rt . M o
. ¥ f ,
N ~ - ——
'

GMAW Electric Wire Stick Out

-—

TIP RECESSED
/8" MAX.

- TIP EXTENDED
/8" MAX.

F- =4

GAS NozZzLE | .| © S
S ‘ CONTACT TUBE OR TIP .

|~

TIP-TO-WORK DISTANCE“ _yACTUALSTICK OUT ./

. 2 . . hd
: ‘ ) - e Yy e < .
. - - ) . « . . . ﬁ
. ' ~a N ~a b
C Y L ., s, t . ¢
¢ , . . ’ « - .
P Y . . [ [ 7 t” 5 »
£ - . v ¢ P . .
\ .
, -
-

. -

*. <(STICK OUT IS WP-TO-WORK). * . = - .
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s e

b. "short arc"
(1) uses low currents, low vo]tage
1 . small wire diameter,

(2) shallow weld penetration is

obtained; molten drop short-

- circuits arc average of 100

times a second; metal i
Lot

. £

‘ . transferred with each s
' circuit. ;
/

F. Proper Sequence :

s,

1. Set Vo]tage wire feed and das flow

for type welding %g1ng done.

2. AdJust wire for proper amount of
stick-out. . . .

3. Start arc and move gun along seam at
uhiform speed, keeping gun at proper
angle, ) < '

4. If filler wire sticks to metal or °
freezes to t1p, turn off mach1ne and

> . ¥ free wire. " R

Reiease trigger-at end of sean.
Shut off welding unit; sequence.
* turn gFF wirdé speed control.

shut- OFF gas flow at cy]gnder.'

hang up welding qun, ~ .
[shut off welding machine.

A

P

‘o
? « . - . P

N4 . \ s

‘6 1.2 Gas Tungsten Arglwer1ng--TIG (GMAw)

A. Power Supply - - .
. 1. Constant~carreht power-source; may be
- JTAC (a]ternat1ng current), DC (d1réct

‘...  current) or combination AC DC{__.w

v - e

a
b
C. squeeze welding gun to bleed lines|
d
e

4
A
¢

b

Welding Skills and Practices
Overhead Master GMAW Electric
Wire Stickout -
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GTAW Process

.

.

v

Tungsten Electro

hY

. a -

-~

o
D
m, ‘o
S 170
° o
O .nwn
- .-

Yoy
\

Molten

L

<"~ Filler Rod
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a

-1. Aig or water cooled, manua]ly Operated

2. Mbst TIG power sources are meta] arc
(st1ck e]ectrode) power sources'with
‘special attachments. '

3. Controfs and parts. \

a. tine current adjustment; 5 to 500
AMPs turn to select correct
amperage. ,

b. remote amperaée eontrol; recep-
tacle and switc@ far remote foqt

current control X ”
c. polarity §§;\ch, se]ects straight

" OoF reverse polarity.-
" d. contractor control; forfadditfona]
eéuipmgnt. ‘ '
e. coarse current selector; select
“Tow, mid, high current range.
f. TIG torch connect1ons, e]ectr1ca1
~ supply to torch.
dg. gas after-timer; supplies gas
" -~shield to weld ‘ﬁ;er torch 1§ off.
h. h1gﬁ'fnequency adJustment thrn
_« for correct setting. -
“1. high frequency sw1tch turns .on
_high. frequency generator for ag
~even AC current supply. N
j.fqpower switch;'turns.pn-machine.

' .
LR AN \
-

A

‘g

4

Tarches ‘

a. conduct both the wering current
- and 1nert gas to we]d zone.
.b. alr-cooled torch for Tow current ,
an& light gage mater1als
c. water-cooled for amperages‘over

9,

200 AMPs, . ¢ . )
. ) .
7\ ’ \ \ :? 3 g 8&;’




‘, \ B d; olds non-consuni\ab‘le electrode
igidly hy :means of a.collet which - Sy
“screws into body of torch; elec-
trode is of tungsten. .
3 e. nozzle of torch is a ceramic cup )
) of au1tab1els1ze and shape for
1 correct d1str1but1on of gasj’or y ’ |
sh1e1d1ng . : e
" C. Foot Control o
.9 1. When pressed with foot,. both current e B SN
‘s 2 and gas flow starts; current flow ‘ v :
. ’ " varies with foot pressure. ‘ ' S \
- i D. Gas Cylinder»and -Reguiator . ILS Wa010 - y
i "> 1. Regulates supply of inert gas to torc__h Welding Skills and Pract1ces .
' S , *GTAW Equ1pment Process, Power ‘1.
‘ ) £. .Hose€ - ;-j o o N Supp]y, Torch //_"{ ) ‘
b , £ 1) eted o supp]y gas and water to torch NI L -
Y . . \ , '
F. Advantages and Disadvantages - . ' ',
}. T16 Welding. - - SN .
\ : - gas tungsten are we,}dmg (GTAN) \ ’ ‘ 'w I .
b. fopen apc welding, process in w'nch !
: ' meta] is melted by an electric warc| . ) ‘ ' .‘\\' -
4 - passmg betwean a noriwnsumab]e T L -
.- tungston e]ecﬁode and._the base . N T . o - )
l, metal. . _ . JY o
. c. - molten‘metal is shielded: from _ o o “’" .
I ~ harmfu] atmospher1c gases by -+ * |- . B . '
DR B o blanket of -inert gas fed through N o CooTe
., ., torch.nozzle. - . V. \ L . ‘
, T d sh1eld’rngb&as is usyally argon, Vo ‘ \ < \ - ’
- ¥ - }' occasionally helium or argon- \5 .' . N °.
. ' i i j helium mixture. . ) ' \




A

[
AR

_ Ao ——— !
- " e. ‘shielding gas prevents oiidatipn of ’
‘ base metal and-electrode.
| f. filler metal is added in manner* )
N " similar to oxy- acety]ene we]dlng \ >
) ' * ‘process. . . _
2. ' Advantages. . ; AL
’ "d. 1o after cleanup. . BERY
b. weld puddle clearly visible. ) '“
©C. are clear]y visible. | ‘ ‘
\ d. no s]ag or \spatter i o 3 . |
e,, minimum distortion o;' stress
, . ft\ yery c]ose contro] of weld cu‘rr‘,er\lt . -
g. excellent for p1pe weldmg Lo
h, can weld many ferrous and non- : " :
ferrous metals. -~ ' o _ '
o \ 2. D1sadvantage~s T ‘ .
a. equrpment 1s more expenswe and
: . comp]ext o R _ .
‘ * b. . h1ghér operating cost.’ ' . : \,
‘ ; . ¢. high degree of. mamp_u]atwe skill. ) r
. °. requ1red -
" - d. :nearly 1dea] weldmg cond1t1ons ' ‘
S "‘i v dre requ1red ) ’ ( ) g
] ) - K3
¥ ‘\ 4 9.1,3. OXy-ac_et‘y'leqe-:Welding- . L o \« _ " '
V- Al 7' Equipment Components . ' s ‘Overhead Transparency -
v \ 1. Abety]ehg cyhnder . - 4 We\ldmg Equ1pment, Regu'lators,
o "a. aeety]ene gas is hngh]y Combus- | Jorch .
, o i tite. " - RS ILS W2001-2007
‘ ., b. unstable and explosive-under ’ . : ’
i ‘ e 15 1bs. psi or more. d - ; o
. C. cyHnder is fﬂ]ed w1th porous \
o matgmal and baked
L ’,; " .. d. acetone is added to fﬂJ \pOres., - _ -
. Lo \\\ 3 \
| » . S\
. 8',, » L4 .




., ‘ I ). e -gcety]eige is then added under e A "
- pressure; acetone absorbs ace-  °f \ ; . \ ,
3. _ tylene arM holds it safely at ) s
oo © 250.1bs.” or more. d T C
- £ cyhnder has safety plug of ]cw '0 L.
' temperature lead which me]ts at . . R
212° F. to allow gas to escape ’.
_slowly and prevent \gxp]oﬁidn it | ' P
' case of fire, .. 1 )
2. 0xygen cylinder. _
a.- se%m]ess drawn steel cyhnders.. ’ - |
R . bs charged om filled with oxygen at : .
pressure of 2200 psi' for a]] sizes| . ' . Co
at 70° F. é . | '
c. - sizes of cylihdersi 224 cubic * | - : -,
. feet, 122 cubic feet, 80 ?ubié " | o
‘ feet. - : ' '
‘ " : ‘d. pressure of 'oxygen will increase .
o or décrease'\ with temperature; g ' oo : -
. | -." amount of gas remains the same. a L
e. protect]'ye(cap ;crews onto cylin- . ‘ - . '\' !
der ring to protect valve when - ‘ B
moving or in transport; do not | - '
1ift tank by cap. - S
3 safety nut on valve will "slowly
* reduce cylinder pressurelif it | . | . P
_ . .+ become$§ too high. . . .
! 1 . .. safety disc in safety\ nut will - S ' ' \
_— i , burst at a pressure o% 2840 pounds| . T ’ AN
’ pS1, At 4111 melt at 240° F., , ' \ “
, allowing- xygen to e‘scape~j:hrough : TE ’
O T ~ holes in géfety nut. . ¢ - - .

. 3 : ..
’ - . [ , * .. ¢ -
\ o ‘ . ‘. 1T \ ». ' ' . v
. . , , , \ .
. - .
! S . v ‘ \ . . o . .
. J , .
i ‘. | P .
,
. .
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U oxveen” Oxyacetylene Weldmg Eqmpqlen :\
~ ", CYLINDER ‘BXYGEN . . | “y
* . VALVE v o
R 'REGULATOR | FLINT ‘LlGTER"w
- ACETYLENEs ;
REGULAT R
o} Q-
| AC?TYLENE
CYLINDER”
” VALVE
ACETYLENE §
. . CYLINDER,f}
" . SAFETY.A
: CHAIN-
OXYGEN
- F CYLINDER _ _
S ; =
5 Il ACETYLENE FITTING ~¢
" e mtna e . ' ~ (Hex- grooved nut, Ieft hand threads) h y
CYLINDER TBUC-!;A 2 ._,-'_CETYLENE TORCH VALVE ,, Co R
’ \: ' v ’o'::\ s . H.‘ ‘L‘ :’ v “- T R . ‘\'92}. : U-‘




3.

4,

"5 !

1

Acetylene and‘oiygen_reguiatorsl

i

a.

Set
a.

b.

Torch body and tips.

~+(1). injector torch for .use with,

. 't1bs come i d1ffer!ht s§zes,
};measured byq\

even continuous ftow of gas to

(1) single-stage; pressure reduced

of oxy-actylene heces.

(1) red; acetylene; left-hand

i
.

main purpose, to reduce very high
cylinder pressdre.tO']ow, safe,
working pressure; also provides an

torch. i
types of regu1ators ,
in one step or stage T
(é) two stage; pressure reduced
“in two steps or stages.
cylinder gauges. ’

(1) two gaugés on each cyTindery
. .

. one measures cylinder pressure
one measures gas flow to torch

hoses are color-coded:

_ thread on fittings. ,
(2) black or green; oxygen; right-

" hand thread on fittings.
all f1tt1ngs are brass.

tprch mi xes acety]ene and oxygen
1n correct amounts and perm1€s-'
mixgure “to f]ow to endjof tip.
types of tdrches. "

very low pressure acetylene.
(2) equal pressurz torch; used
- with éy]inder gases.

1ameter of ho]e 1n
end of tip.

i

a

.
»

~
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_, Welding Regﬁlato?é S

A. OXYGEN REGULATOR GAUGES

ORKING PRESSURE
GAUGE 0-150 PS|

|

«— 2. CYé.lNDER PRESSURE GAUGE 0 to 3000 PSI

N +

Yy - "~ 5 OXYGEN'CYLINDER
' '~ INLETFITTING

‘ g
e N
R K B
3
.

"2
q M
. ‘ - / . “
3 | 4. OXYGEN REGULATOR-ADJYSTING SCREW
o OXYGEN HOSE - & \ ' ‘
" OUTLET FITTING — o ) -6.CYLINDER
: oo . /P—RESS RE GAUGE .
| r / S 400 PS|I
o - . } ! ”»
o . ' - =y
B. ACETYLENE REGULATOR f'/ -
. . . | e == #j
: TN LY A
"’\éjﬁl ‘é"" / / [
&y v ) ’
\ o > P4 v 2 Cosd v - i@)’“@»
3 ° ‘& ’;},} . '~
o o c
7. WORKING
PRESSURE GAUGE /| , : ,
0 TO 30 Ps)- , R 10. ACETYLENE ~
| - AR \P . . CYLINDER
¢ | : I‘NLFT FITTING: -
@ 5 . ACETYLENE REGULATOR - u
] T - ADIUSTING SCREW , 1o
_ 9. ACETYLENE HOSE OUTLET FITTING —> ‘Q 1 I e
=] I 2 e . +9d s el
S 1 ,"' . . [y J 2 e, <. . o . ) '_ vy
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d. torch threads should always be
protécted by having a tip or"cut-

ting head attached. ' N

Assembly of Equipment L

1.

2.
3.

4.

‘l1f any.

. ing scréw; should be turned oyt - -
" (counter-clockwise) which means

[

o SCTEW.

Secure both cylinders (oxygen and
sacetyleﬁe) to a stationary object, or
toid portable cart. . )
. Removesteel valve-protect1ng caps.
Blow out any foriegn material which
. might have entered the %alve by ‘open-
ing and- clos1ng valve qu1ékly.
referred to as "cracking the valve';
never stand in front of valve when
"crackinggh . ' \
‘Checkgoxygeh cyliﬁder "dive outlet
and regulator threads for damage, then
attach oxygen\regulator to oxygen
cylinder; “look for green color- code,

@

"Check oxygen reguletor pressure adjust;

regulator gs off! open cylinder valve
very s]ow]y at f1rst, then continue.
unt1l w1de open, stem 15, now sea]ed

Turn pressure adJust1ng screw 1n unt11

small amount, of ~oxygen, flows.
through hose opening; after cleaning
out any,dysp, close cylinder valve R
and back off pressure regulating -

g

+
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. - Follow same procedure with acetylene

cylinder and regulator (with the
exception- that acety1ene cylinder
valve is opened only 3/4 turn), if
tight threads are encountered may .

be Tubricated only w1th ylycerin or'
soap. . “
Attach green or black hose ‘to oxygen
.-regulator. . IR TN

Attach red hose to acetylene regulator
Attach other end of hoses to fittings
of welding torch and tighten.a]]

fittings with the proper wrehch

4

a\ways check threads for damage before
threading. ' _

Open oxygen c&]inder'Valve very sfow]f
“at first, and then open al\ the way.
. Open acetylene cylinder about 3/4 turn
" to assure fast shutdown in case of
emergency. ° R .
Make sure.tor%p valve:ﬁ3re c]osed'
turn pressure-adjusting screws c]ock—
wise unI11 des1red pressures*show on
:the gauges. . B
Test -for leaks,wrth soap and water
solution at following pTaces

a oxygen c¢ylinder va]ve.

b acet&]ene cy]inden valve.” - .

c. oxygen regulator comnection.
vy acetylene regulator cbnnecyion. )
e. all hose connections.

f. all hose to torch connections.

g. welding tip connect1on-

h.-

hoses,- if worn places are ev1dent
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C.

Oxygen and Acetylene Regulator -

1.

(2]

2.

-

3.

i

a.

Purpose. )
reduce high pressure of cylinder
to ]OQ, safe working preséure.

b. give an even, continuous flow of
gas td torch o )

0perat1on. \

a. h1gh pressure gas/enters regulator;
from cy]1nder 1nto chamber of .
regulator. ’

b. pressure in chamber rises until it
overcomes pressure of.a spr1ng.

c. diaphragm is def]ected to r1ght of]
valve. and c]esgs, preventing more°
gas'from entering chamber.

d. torch withdraws gas, ‘dropping

" pressure in chamber, wh%ch causes-
diaphragm to move left and allows

. more gas to enter chamber.

e. pressure adjusting screw is

Difference between oxygen andrgcety-
lene two-stage rcdulator.

a.

///, ) or ca]1brat1ons. : . e

" appear retighten and test; if leak
. persists, remove fitting, clean.

app]y'solution wifﬁ soft brush and|

watch for bubbles; if buQE}es

threads and seating surfaceg.
replace and retest.

inserted to press on end of spring
and varics tension to obtain any
pressure desired. '

ma1n difference is gauge’ read1ngs

-

~y -
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D.

5. Single-étage regu]atpr.

— ~ —
' two-stage regulators identified
;H by position of first stage mechan-
) ism on baékfof\regu]ator, offset
"and not in line wigh adjusting
screw. A '

*a. - less expensivg/than two-stage.
b. _no intermediate chamber. 5
c. .gas from cylinder flows into regu-
lator, controlled entire]y by

+adjusting screw. -
disddvantage, as cylinder pressure
drops, regulator pressure drops
and OCCasiona]‘gdjustmenE-of

pressure is .necessary.

Manjfold Regulator

. Purpose. ‘ i )
' a. to describe a manifold system.
'b.*turning on and adjusting regulator

-

. C. turning off regulator.

L4

2. Description. . ' .
a. maﬁ?fo]d system-is used to pipe °

" gases stored in separate areas to’
weldinz area. ’ .

b.' in storage.area one or more tanks
m;y be connected to a line.
reduces tank pressure to line
pressure;(manifold pressure)
rzquired at work area: '

(1) oxygén-;SO to 60 psi.

(2) acetyTene--15 psi.
> .

’Y’

ro
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" to gas lineat work.area; torch

3. Turning on and adju§€$hg. . T

a.

b. "set regulator By tﬁrning adjusting|

C.

v

d. “‘close needle (torch) valve.
e. pressure on gadge-wi]];read higher

o

2 f.* follow procedure fof\eahh gas
©

o8

4, Turning off ﬂeéu]gtors.

a.

. regulator adjusting sctrews . .

L) .
Y

working pressure gauge and Yegula-
tor and line valve are connected

‘hoses are attached to regulators;
no manifold gauge located in work

]

area,’ <L
turn on Tline valve for gas to
regulator. . ¢

screw (clockwise) on regutator to
pressure required ?Q} welding.
.opeﬂ-&orresponding needle valve
(on torch) to determine:if there
is a drop 1n‘qressure on\éauge.
(1) if there is a drop in pressu;e
set regylator adjusting screw -
‘ to correct. pressure. a

with needle valve closed if a -
correction was made, but working
pressure will be correct when
,we?ding. ‘

regulator.
turn off acetylene torch.{needie)

valve; eliminates any small flame
“or soot. . '

turn of f oxygen needle (torch)”

valve. i

turn off line valves:
turn. both oxygen and acetylene

counter-clockwise until they turn

Ty d

* freely. ' . ) ~i-
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E.. Torches and Tips
1. Torch parts.
3. body or torch-handle; part, held °

Torch types. .

a.

.

- pressure gauge§ read zero. .

open needle valves on torch unt11\

close needle valves. -
ﬁang up tgrch.

by operator.

needle valves; control gas flow
to make adjustments to flame.
m1xer' mix gases as ‘they flow to
tip.. <

welding tip; cdncentrage f1ame
and direct it in EEsired direc-
tion; tips come in.various sizes,

1n3ector torch or blowpipe.

(1) designed to use w1£ﬁ;yery'low
pressupe acetylene (¥ 1b. psi
or less).? s

(2) oxygen draw§.ac7¢y1ene into
oxygen. stream.

(3) advantage; proportions: of gas
tend to remain constant, mak-
ing it unnécessary to adjust
gas to maintain required flame

equal-pressure torch. ° .

(1), most bommon]y used.

(2) used with cylinder gas. * _

(3) each gas is siupplied at equal
pressure, erough to force it

- into mixing chamber (3 1bs.
acetylene requires 3 1bs. .
oxygen).
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3.

a

b.

Torch tips.

a.

EN

Tip
a.
b.-

. particles from tip, .

f.
g.

°

" size numbering system is deter-

tips accumulate carbon- in interior

‘hole.’

h. ~if t1p end 1s not square or is

_size of tip is detérm1ned by size
of hole at end of tip.

t

mined“ferge]y by manufacturer; ,
same-size:t{ps may be mafked dif-
ferently if made by different
manufacturers i

use table to cross-reference Lips
for sebstithtiqn (see attached

table).

and must be c]eaned per1od1ca]]y
cleaning.

use spec1a]'tipvc]eaners.

cleaners are.a series of brgaéh-
like wires of same diameter as tip

seledt wire that cgrresgonds in
diameter to hole .to be cleanedy
use largest wire: that eas11y enters
ho]e . -

turn on oxygen to blow ]oosed

insert tip without force; do not-",
bell hole. 4 . "

remove by. pulling straight out.
' ' °

»

repeat.

scarred f1]e.end smooth, with
Square edges, before c]ean1ng t1pr
file should be he]d at r1ght ang]e
to ho]e . -
]1ght sand1ng with emery paper may
be done before ¢leaning ho]e

" -

K
0
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F.” Lighting and Adjusting Torch Flame ILS W2004
1. Sequence ) . .| Overhead Transparegcy.welding

a. assemble equ1pment and torch with F1ames : i
4 “tip. ¢ . ‘ . .
. b. -have spark lighter®or striker )
at hand. \ ' . N -
set regulators at proper pressures{ C
. d. turn acetylene needle valve on no
- ‘more than 1/4 turn with torch -
pointed downward. '
e. hold ‘striker flash pan at an .
~ . _angle about one” inch from tip.
f. squeeze striker handle to 1ight
.torch immediately after turn1ng on ‘ ot
need1e valve, to avoid large flash
(1) if needle valve 1s opened too
) " far,, torch. wildenot Tight, or |- N
' : will boom and pop out again;
e - turn valve down, ' | .
(2) if needle valve 1s not opened . ; . ‘ -
' enough, black oot will be’ - .
R evident; open. valye. { ° '

{4 - g. with acety]ene 11ghted correctly, ) Ve )
RO ) continue to open-valve until most ) s _— ’
‘ 4 b]&ck smoke dishppears and..stop
B ' before f]ame Jumps away from tip. , ' p
" h. slowly open oxygen n/ed]e valve. o ' R

“Three parts to the flame will
> become gvident as oxygen is°®
increased. - - i .

. i..vcont1nue opening oxygen~need1e ’ - ‘ DR A
valve yntil center flame on .
feather just d1sappears now not1ce - , o -

~ “a well-defined white cone appear ’ -
'. " - e . near t1p, !/urrounded by blujsh . |
4 _ cone; this is called heutral, : e

. . 3 flame. - . ' - i . i .o
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2.

3.

Types ‘ot. Flames

a.

Turn1ng of f torch,

a’

S S T

slight egces%lof bxygen.

'need1e va]ve and back off rregu-

-

1N

neutral flame; equal émounp oxygen
and hcety]ene. ‘
(1) commonly used in,most we1d1ng
and cutt1ng operat1ons, . T
usua]]y abont 6000° F.
carburizing flame; has excess
amount of acetylene.
(1) recommended for some welding
- techniques; Tlower temperature
than neutral flame.
oxidizing flame; adjusted with

(1) inner cone. is shorter flame; '
makes hissing sound; w1]1 burn
stee], causes cons1derab1e
spark1ngz_used for braze weld-

~ ing and fusion welding bf

,° brasses and bronzes. -

turn acetylene valve off com-

pletely.

turn oxygen need]e va]ve off.

bleed 11ne by open1ng acety1ene

1ator, then close valve,
open oxygen needle valve, back:off.
regh]atq{, close neegls'anVe.
close cylinder va]ve' :

4 T N
t v

*»
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9.1.4 Manual and Semi-Automat?c Cutting.

A.

{ Machines™™
Operations °

-

-

-

1.

<2

3.

"B. Manual Cutting. >

1.

.. a. standard cutting torch; used for

Metal is heated to red hot (about
1600o F.); aJet of pure oxygen
d1rected at ‘hot area will burn tHrough
.ina narrow slit called a "kerf "
Cutting torch tips are designed to

Apreheat and provnde Jet f oxygen for

burning. . . .
Balahee between speed of tip movement
across the metal, oxygen jet size and
intensity of the flame must be
achieved to insure a cont1nuous opera-
tion.

Large amount of cutting is done w1th
manual cutting torches.

Greater”pretision is accomp]ieheq

when torches are mounted on.controlled .

speed machines.

Two types.

cutting only.

(1) has oxygen needle valve and’
acetylene néedle valve, both
on rear of torch body. '

(2) use valves to adjust flame to

" neutral, correct flame for

. use. s~

(3) depress upper¢oxygen control
bar to direct high pressure
6xygen to metal for cutting
action. )

?

4

°




<

2.

o

J

1

. . combination cutting torch; used

for both‘welding and cutting with

same equiﬁmenf. o

(1)*uses welding torch body and
cutting attachment.

(2) cutting attachment is used
with welding tip removed.

(3) installed byguse of threaded
nut and ne;i:éne séals.

(4) designed for- installation and
removal of at\gchments with-
out use of tools; hand turn
pressure is adequate.

T+#ps for cutting torches. . -
. Ca.

many tip designs available for
special purposes. .
(1) gauging’ cutting off rivet

i

,headé, heating. -

3. .Classification of torches by mix.

a.

s .

injector; uses acetylene less
than one pound pressure.
balanced pressure; requires fron

,one to fifteen pounds pressure.

. .
A ~

Semi-Automatic Burning Machine

1.

c.

Straight-line cuttingzmachine.
a.
b.

most common.

se1f—prope]1ed runs on sect1ons
of straight track .
uses standard cutt]ng'torch;

- d&J/adsust for width, raises and

lowers, ‘pngles and bevels.
can use more than one torch.

use variable speed revérs1b1e
motors. ’




i : LY
D. Wethod: Manual Combination
1.

2.

L 4

Shape-cutting machines.

~a. may use a magnetic spindle and

« single torch.
b. some use electric eye which locks
on to line of drawing and cuts
~with great accuracyr - il
c. -magnetic types magnify any irregqu-

larity., a2

d. -shape-cutters may use from two_

to eight-torches, a]lowing an
- ‘equal number: of dup11cat1ons to
be cut at one _time.
e. magnetic sp1nd]e type machine”

requires a pattern; involves more

2

work for operator.

Torch. - ~ ' o
a. body; handle. T

b. nut fittings; for hose attachment.
c. .-needle valves; for gas supply.

«d, ‘welding tip; with nut and neoprene|.

f1tt1ngs to use With toreh body
when we1d1ng, available 1n\d1ffer-
ent sizes as determined by tip
hole size..

Cbttingﬁattachment.g

. a. pre-heat valve; -adjust cutting

f]ame with oxygen needle valve
and acetylene need]e valve on body

b. oxygen cutting lever; depress for

oxygen stream for cutting.

o t1p nut; secures tip to attachment|

JLS 2008
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a.

o

tip; cutting tips vary for differ-

" ent uses; oxy-acetylene tips'have

one ho]e on orifice for the cut-

t1ng stream of oxygen and up to -+

six orifices around oxygen orifice
for pre-heating flame; to épta%n

a uood quality cut. _

(1) tips must be proteéted.and .

handled with care;~any damage

to sea]'ing fits, ordfices,
or tip end wifl affect f]ame
performanee“ :

(2) proper’ tip size.is,important;
refer to faotory recommenda-
tions when making selection.

(3) or}fice surface must be kept’

round in‘shape, f]at and at -|°

90° to tip axis.
{4). tips must be kept clean.

3. \Operate manual torch.

assemble materials needed. .

¢1) cutting torch, welding gog-
gles,'striker{ gloves, pliers,
6" x 12" steel plate (1/2"

V. thitk).

place plate on cutting table, '

]eaying room at edge of_taple to

rest forearm while cuttina,

make sure’torch needle valves are

closed, turn in pressure adjusting
regulator screw until prépér gas

| pressure appears on gauge.

-

check’ chart of manufacturer for

S

”-

correct gas pressures . ~
7 y * .

. 1,"..4
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. \',‘3‘ . - + A P
s ] * _ ’ ’ \
open oxygen needle valve on torch :.\ o o
. body completely and 1eave it open, , \ : : //. , . ' s
* - r ) ..

while in use. : ‘ : .

f. open acety]ene neéd]e va]Qé abou@J . ” " | . ﬁ‘ ¥
1/4 turn and light with striker. ) ' ' ; .
SiFContinue opening until smoke dis- |. 3 ' . . '
appe?aj ' ’ . . . ~
g. open.gxygen, pre-heéat valve (on. e .
attachment) slowly until flame is |, . - :
neutral. - i \ .o -
“h. press oxygen, control lever; .- " |

observe fYame for dark oxygen . '
stream readjust to neutral if 1 - S '
nécessary. . . 1
i. hold torch. slightly over edge of
piate at spot of entry for cut
with inner white cone about 1/16" _
from plate. surface. - - * a o v, -
j. " support torch. wi th free hand, . .

.+ . - using its forearm, rest1ng on S T ‘ .

+

- *

ra

o

table edge, as p1vot po1nt and ' - oo T .
-7 guide.” © e v i Lo '
" * k. when metal shows as red het, '
' ‘depress oxygen stream lever for N N
cut;.a shower of sparks should A
appear, indicating cutting % tak-
ing place. If sparks do not
. appear, re]ease lever and reheat‘ - ' 8
' 1. as cutt1ng océurs, move- -torch’ ] Co o - . '
even]y a]ong cutting line until
qpt is complete. = * ¢ - - j p
m;‘ re]ease oxygen lever 1mmed1ate]y ‘ '
"upon compietion of cut. ' S -
n. turn off alt needle valves; back ) \
- of f reaulator va]ves and bleed ' : : '
,,_,11nes. ‘ . ) . o
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Parts of a Torch Bod
and Cuttmg Attachment
.7
) . Preh_eat : ) ) -

Orifice

- : " Acetylene Fitting |
Sh -In Ti S . (Hex-grooved nut
pin T Oxygen Pre-Heat Valve left-hand threads)

@ ‘e:r.j:r:\ ‘Acetylene Torch Valve \ .

I -Eﬂz: . g«'\”

: . T o TR © “Torch Body S !

8 e o / Oxygen Torch Valve ' '
-~ Oxygen Cutting Lever ) - . Oxygen Fitting
CE108 . A - R , (RI!}I{'[ -hand threads)

Q P . - > . . o . ’ -

— Tip Nut

,110;"



0. handle all hot metal with p]jers.j
p. .remove any adhering slag (oxidized
metal) with chipping hammer.

E. Cutting with a Straight-liﬁe Cutting )
" Machine
-~ 1. Method. - , -
a. obtain- materials needed.

(1) cutting machiq;:‘wETHTﬁg gog-
~ gles, flint stiker, Slag ham-
. vomer, g]oves, 1/2" p]éte (about
10" X'18"), set of t1p
cleaners. s
b. .identify parts of stralght -line
cutting machine. .
(1) acetylene needle valve.
' oxygen needle Valye.
high pressure oxygen control.
side adjustment. :
elevator knob. - e
fore ang aft £71t adjustment.
in and out adJustment.
travel switch. ’
on-off switch.
(10) fuse.
(11) speed adJustment
place plate on cutting tabde.

‘.

s

A

A—\

place machine on track, making
sure direction switch is in neu-
tral; by hand, run machine}to
within 2" of starting edgefof
plate.
plug in machine.

f. .position torch about one {hch
above table by turning knurled
knob on outside of torch.

Wty W .
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i Q.

h.

~

.o
']

J.

K.

N .
open\acefylene needle valve about
1/4 turm; light torch and continue

to open valve-until smoking stops;

open oxygen needle vaive slowly
until fedkher just disappears and
inner‘white cone mext to tip is
well defined.

open oxygen stream control valve
and observe f]ame adjust to_ neu-
tral; shut off oxygen stream con-
trol valve, . .

push machipe to plate edge with

center of cutting tip slightly -

over edge of.plate. .

Tower torch’until inner white cone
is about 1/16" from plate surfact.

as soon as preheat color becomes

bright redy turn on oxyger stream
control valve. If no shower of

Jw’sparks appears, shut off oxygen

stream and reheat Jto h1gher »

a
temperature, y

.- wWith sparks indicating proper cut-
ting temperature and oxygen stream

on, flip direction control switch
to forward. - N
adjust speed for best cutting

‘speed

after cut s comp]ete, immediately

“shut off oxygen stream.control

]1nes and pull e]ectr1c pTug

valve and travel sw1tch
to shut down, turn off need]e .
valvds, back off regulators, b]eed

o

)

R N




F.

Cutting Bevels with Manual Torch
1. Method: .
.a. assemble required materials.
(1) cutting equipment, weiding'n
goggles, pliers,  gloves, flint
\ striker, tip cleaners, 6" X 3"
pieée of 1/2" plate scrap.

b. make sure scrap has at least one
straight edge,kmark é lipe 3/4" in
from edge and parallel to it.

c. light torch and adjust.,

_d.ggassume comfortable position; hold
torch toward end®of plate and
\ beveled to desvred angle -(30° )
y start cut beg1nn1ng at edge on
one end of p]ate and continue to
the other. ., =~
~e. tip edge can be~rested on metal to
o help steady toreh,
f. determlne best speed by observ1ng -
v * spark. shower and 115ten1ng ‘to
sound should be similar to that
of shredd1ng paper. '
(' g. if cuttlng action *stops, preheat
a ‘spot Just ahead of spot where-

cutting stopped and restart cut
with a slower speed.

problems; hand]e hot metal w1th
'pileré P 2\
i. shut down valves:and bleed lines.
F. clean tip, if netessary.

h. observe, finished cut for indicated .

" ILS W2012
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JOB SHEET #5

. . Hold torch with ‘both hands at desired an
-

'Y -

gle to metal asshown (Figure

"H." Turn in" exercises for instructor's approval and grading

£

1) . .
- o

"FIGURE 1

Bevel on Edge

E. Hold preheat flame with tip of inner cone (neutral flame) 1/16" to 1/8"
, above top of plate until bright red spot appears :

F. Depress oxygen cutting lever and proceed across plate with very consistent
movement being careful to maintain constant tra 2l speed, torch angle; and
*  flame to work distance

G. Practice until you- dévelo;') the' propgr procedure

\




G. Pijercing Holes with Manual Torch
-1, Method: - ILS W2013
~ a. assemble materials and equipment. ‘
’ _ (1) cutting torch and tip; scrap |- - ' @
' steel 3/8" to 1/2" thick,-sodp;
stone  or chalk; gloves, pliers{
striker, slag hammer, welding
goggles, center punch and
hammer.’ . ,
select tip one size larger for
cutting than welding. '
place piece of scrap on cutting
fable.
mark -size hoTe desired using
either chalk or soapstone, or,
with center punch, place punch’p:*
marks 1/4" to 1/2" space&\iizund
line (hole may be any shape™or
size); punch marks are much more
visible than chalked line.
Tight ‘torch and adjust flame to
neutral; press oxygén bar and -
“readjust. |
f. heat a spot in marked area to
~ bright cherry réd. \
press oxygen control lever very
slowly, at s#me time rdfSe torch
slowly to about 1/2" above the
surface;ias cutting attion starts,
move tip slowly to one side, so
as to start a small spirat motion;
notice slag is blown out opposite
side of puddle; when cut has '~ .
: pierced_comp]etefx through plate,
lower‘fip to normal cutting height
(ahdﬁﬁ 1/4") and continue spiral _
motion for cutting hole or draw

, d
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. JOB SHEET #6

L4 .

K. Return cutting torch to vertical position

" 1. " Raise E:utting ’tip untit t'iE) of inner cone is from 1/4" to _i/2"

.above the plate . ' .

2. Make cit (Figure 2)

FIGURE 2~ - L

]

Cut just inside soapstone mark unil ‘circular, cut is completed

LY

.

Repeat steps K.and L until.all holes are cut

Cool metal by placing-in can of water «with. the aid of _pliers

Y

Show samples to instructor for approval and grading

°
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H. Place hoses behind. operator ~ N
. I.. Maneuver torch with both hands , -
. . ° -~ . b - . ~
" © ", J... Hold tip of inner cone 1/16" fo 1/8" abové pdint.to be cut until metal
. turns bright red (Figure 1) . ‘o . <
. . v . , ) . Ry
) > B o \ \ * . =Y ~
FIGURE 1 _ : . AT v
s ‘ » . '
. . :
o ’ ’
> .]_'L 5 )
[ - N
4
~ ’. i * ° . : ‘\‘ V-
4 ¢ ‘
.. .1 Tilt torch 15°-from vertical position* P
L (NOTE:_ This will allow molten metal to-be blown away from - -
operator.) . . ‘ f S .

- . » ; . . , . . :@ L3
2. . Depress oxygen cutting lever slowly moving torch backwards (to - \
the operator's ‘right if right-handed) unti} cut pierces plate’ '

. -
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-valves; bleed lines.
hang up torch to prevent ‘damage ‘ta

tip'to,cuttingvline and proéeed
along line at required Spéed.':
make sure tip is clean for good
cutting. )
cool metal in water tanks; handle
hot metal with pliers. ’
shut ddwn tanks, gauges and .

-

+

tip.

- [

-
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10:0 Welding Processes

4
s

s - . - -
b . . ,
L)

{NSTRﬁpTIGNALQOU%COMES: The student will be able to describe and expiain the use
* for various weld joints, describe the processes necessary to We]q them, and.demon-
.Strate basic'skill proficiency ifZheir execution. .

&

/'y < s { . ) . ";. .-° '
INTRODUCTION: A skilled welder is more than a gooj mechanic; he or 'she under-
stands the reasons behind chcosing, a particylar pracess aNq is aple tq carny the -
—7\ Process out efficiently and professionally, - t .

%
2 - ) &
.

Y
N

PRESENTATION

*

&

TEACHING OUTLINE - . © .. TEACHING METHODS AND AIDS

L3 LS.
~ AL

10.1 Weld Joints = * .. M- .

4?' Butt Joints . ILs Indugtrial Mechanic; 603F
1. . Plain butt joint. ' ® : ‘

a. plates of meta] up to 3/16" thick
butted together without beveling ™
edges. ~ -- >

2. Opened butt joint. | ) .

a. plates up to 3/16" are spaced
3/32" to’i/8" apart to allow for
pxpansiozﬁ joint tacked at both -
ends to preveﬁt drawing together;
backup p]a;g may pgvused @gﬁpre-
vent bottom edge burn-through.

3. Vee joint. ) .

avbest for holding power and used

for metal thicker than 1/8";

¢ N




// .
A

B.

-Lap Jo1nts.'

.” Joined with a fillet weld across ends

5,

T-doints -~ . A
1.

.fromeither direction. -

veeing is beveling with gkinder or
cutting torch; .may be veed"on oge'
‘or both sides. -

double vee on.thick mater1als -
saves weld time and nmtenqals,
less metal .is removed also best
on, round stock siich as rods, ‘<
“axles, shafts )

.
‘*
.
.

S1mp1est and most freguently used
Made by lappihg-one part a short’
distance over thé other; amount of
overlap depends on thickness of metal
and strength required. * s

)

)

of overJapped.parts. .
Weld both $ides-for greater strength.
Tack weld both ends before welding.

. v . N

* -

Used widely in construction;and repair
work. oL SR |
No beyeling s decessary. )
P]ace meta] together at approx1mate
r1ght ang]es (form a "T"). )
Strength of joint dependent on c]ose-
ness of fit.

Welded both sides to withstand stress

Y

Tack both ends:before welding.
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: \¢‘D. Cornér Joipt

1. Used mainly. in 1ight gage steel and
often in rectangular objects requiring
swooth corners. '

) 2. Pieces placed at appromeate r1ght
angles, -so edges form a 90° vee on
outside. . ‘ N
' 3.. Tack both ends before welding.

4. Light gage meta] may be welded with no
filler metal or w1th one bead; heavier
metal may require more. passes

‘E. Flange Joint X .
1. Simple to contruct, used where two
plates come together, as*in tank
construction. h .
2. Pieces must be held t1ght1y together
* with good tacks or clamps

3. Good penetratlon.requ1red as only out-
side iT/WETgffi
/_’ -

10.2 Puddle” Without Rod
A. Method
1. Assemble materials.
‘as’ goggles, gloves, striker, pliers,
torch and‘ tip, 14-gage steel ,~
4" X 6", .
2. Set regulators for correct pressure
." Lay metai-on firebrick. '#\ S
. Place goggles over eyes :
5. Light torcﬁ and ad?ﬁ#i to neutral,
ﬂame.m. ’1.‘
6. Hold torch with hosgs over‘outs1de to

-

’

£z

wr1st, balance torch to avoid fatigue.

f -
) .
: o
-
L
’

ILS W2101-1,
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7.

i o

- 8.

9.

10.
11.

12.

Hold tip of cone 1/8" abové p]ate;.
start bead 1/2" from edge with tip
pointed in exact direction of weld;
angle tip at about. 45 degrées to work.
Hold flame in one spot unt{I a puddle
of metal 1/4" to 5/16" in dlameter is.
formed. .

Move torch forward at: raggito advance

gnnlten puddle; if moved toc fast,

metal will not melt properfy, too o

.slow a hole will appear. - D e
Bead should bé sﬁooth, glossy and even

Practice different torch motions.

a. circular. -

b. zig-zag.

C. . semi-circular.

d. ogpi]]ating.

e. zipper.

A Toud snap or-pop is backfire.

a. caused by incorrect pressure,
check gauges; loose t1p, check
tlp, dirty tip, c]ean{tlp, t1p too
close ‘to meta],‘%heck motion;

. overheating, t1p too c]ose

Loud hiss or squealing, noise. is a

flashback, may (or mdy not) be accom-

_ panied by smoke or sparks from torch,

. -Flame- goes dut -

a.’ somethlng wrong w1th torch or -
operation, ~ .

&b.-iturn torch off 1mmed1ate1y, allow

to cool, check opera 1ng: pressure;|

-before relighting, q{iyﬁ*oxygen 1

‘to flow through torch to”help
clear soot: . N

%

\

)
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£10.3 -
* Filler Rod--rod of meta] used to add metal

“

C. folwow usual procedure to re11ght
torch,p1f normal flame is pro-
duced with no squeal, proceed,as
usu%]. If squeal recurs, shut
down torch and remove from service

14. Follow shutdown procedures and put

materials away. A

L
. »

)

Puddle With Red . .
in weld area, must have same propert1es as
base metal. . ’
1. ‘Add1ng rod too quickly will chill
" puddle and cause low penetrat1on.a
2. Adding rod too s]owTy will ‘cause heat
* build- -up. ‘ )
3. Pudd]e can be controlled by amount of
meta] depos1ted in puddle in each
. dipping motion. _ .
4. Use rod with diameter equal to ‘thick-
ness of metal.being welded, up to &
3/16". : . p

LayihgeBeaﬁﬁmﬁﬁth Fi]]ér‘Rod
:1. Requ1res coord1nat\pn of two hands.
a » one hand man1pu1ates torch- to ~
carr'y puddles across p]ate, other
‘hand dips -rod in puddle and adds
. correct amount of filler rod. .

Method

1. Assemble materials..

. /g, "welding torch and tip, filler rod
p ‘. scrap steel 4Y X 6", -spark
/11ghter, g]oves, goggles.

“ILS W2101-2

(

N

Ve




30:4\ Forehand and Backhand

é. Set regulators to correct pressure.
3. Place metal on firebrick. -
4. .Light torch and adjust to neutral
. flame, . '
Q5. Hold torch in balanced position to
avoid fat1gue
.6. Hold tip of flame cone 1/8" above
plate; start bead at end of metal,
point tip in direction of weld, main-
-tain tip angle of 4§°€to,work.
7. Wher puddle is formed, add filler rod,
« to front edge’of puddle 1n‘J<ont of
torch.
8. Move puddle forward with torch and
allow budd]e to form in base metal.
.- 9. Add rod and withdraw te front edge
of puddle as puddle is moved forward.
10. Hold rod at 45° angle and allow rod
to melt into puddle, do not melt'bff
* rod with torch.

\°

"+ 11, Repeat, moving puddle and dipping and |

" . withdrawing rod in even rhythm; ‘mate-
rial will bu11d upn buildup is ca]led
a bead, ~ ¥ 3
-12. If rod is p?acedfaﬁywhere except the
center o0f puddle it'wjll stick '
. (free;g);melipit Toose, do not break
it off. . ‘

-~

£

" A.. Forehand Welding

1. Called ripple welding.--

2. Recommended for mater1a1 up to 1/8"
th1ckness for'better coniro]. ‘

ILS Industrial Mechanits 602-N

/
\ ' .,’ a




" 3.

' edges of the vee have to be deeply

Backhand Welding -

1.
2.

‘suff1c1ent . -

Welding rod moves éhead of terch fip
‘in direction in which weld is being
made. h
a. flame is pointed in sgme'directioﬁl
b. weldjng: rod gnqd tip are manipu- -
lated to give opposite back and
forth movements in semi-circular
paths; motion provides uniform
distribution of both heat and
Molten metal along pdth of weld.
Disadvantages; for thick metal, a very
wide vee is réquired and the beveled

melted to provide good fusien of Base‘
metal.

Recommended for thicker metal.

Torch flame pointed back at molten
puddle, ) A

Mot1on of rod may be oscillating, end
of rod meving fme s1de to side in
puddles; motion of rod may be full .
circle within puddle, bqpk and forth

across ‘puddle or in semi-circles part
way around'puddle and back.
#6rch % held S0 f]ame is moved back

and forth across we]d to ‘form metal
1nto,.and up, each side wall.
Advantages narrow vees, 60° often

a. less pudd11nq requ1red means
. savings.in t1me, gas and mater1a1




-

'/)C.§ Method

1. Assemble materials. ‘
*a. goggles gloves, pliers, striker,

.8

. scrap metal 1/8" X 4" X 6", welding
- torch-and tip #2 or" #3, welding
rod 1/8", soapstone. .@p~

2 Mark Tines 1“ apart across metal.
3. kCheck*regulators and torch for .proper

- e - settings.
4, Light torch and adjust to neutral ™’
o flame. . -

5. Run forehand bead
a. preheat metal near edge unt11
B puddled; hold rod near flame so

~} - N >
. —  that it preheats also. *~
, b. start semi-circuléag(or?§0ur B
¢ chbicefmotidn with torch about -

1/2" wide. « ¢

c. move rod in and out of flame,

leaving rod in flame just long N
enough to melt rod into puddTe.

d. movements givé pattern to weld
bead; faster the movement, smaller
the bead and less rod ié-used:&“
slower the movements, wider bead

' and more penétration. , .

e. 'if puddle near torch appears white "

in color, remove heat and let cool

Yor a few seconds, restart.

f. cool metal in wafer, holding with
"« pliers, before starting next- bead.
6. Run backhaﬁl%bea& where ‘torch ‘tip is
. ahead of rod in direction of weiaing;
' “use same procedures and-fotion.

B
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10.6 Butt'Weld Flat Position I

A.

10.5  #Weld Cornen Weld Without Rod T
A. :

Process , .

1. Assemble materials.
a.. torch and tip as recommended, two |

pieces 14-gage sheet metal 1 1/2" |
X §", goggles, p]ierg, gloves.

2. Weld can only be made on 1ight-gage
steel; thicker steel needs more metai
or is seriously weakened.

3. Set regulators.to recommended pressure
Position, two: pieces of metal in a tent
position with'apex at top (A frame).

5. .Light-torch and adjust to neutrai -

flame. .
6. Tack ‘pieces at ends and at 2" inter-
vals. . 4 ) .( !
7. " Direct flame at about 4 °,ang]e w1'.th'e -
joint and in direction df travel.

8. - Form puddle wﬁth both pieces joined,

using enough motion to'melt outer [ -

edges, move along the seam;y move
slowly enough to qséure'some penetra-
tion, but not stowly enough to burn
through. i '

- . L4

IS

Process =
1. Assemble material. . .o
a; oXy—acety]ene weldingrunit, filler
Yrod, gogg]es; str%ker, liers,
gloves (if necessarx), two Rieces
14-gage steel 1 1/2" X 6".

14

o

g .
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Plain butt weld.

d.

Open butt weld.

d.

b.

) c.

Progress1Ve butt weld.

d.

Any

‘f]ame. ,

" point tip in direction weld will

set recommended p}essure on regu-
lator. .
place~sheets of metal side by'side
on fire brick.

light torch, adjust to neutral
flame. o

tack each end and at 2-inch
intervals and weld.

place sheets side by s1de and
space 1/16" apart at one end”and
1/8" apart at other.end.

light torch; adjust to neutra]

tack weld h£ 2-inch intervals and
weld. '

tacking not recfired place pieces
across two bricks with one end
touching each other and other end
spaced 3/16" apart. .

butt weld.', . °
hold tip of cone 178" above seam;

move; hold tip at about 45° to
work.  .”° E

allow puddle to form and move |
torch’in small circles until
puddle is about 5/1§“ diameter and
is ‘melting through‘.cgmpleted weld
should: show some penetration on
bottom

add fil]er,metal to puddle.

-
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10.7

10.8

Flange Weld
Method '

1.

Lap Joint Fillet Weld .
A. Method . .~ : ‘
o1 Assgmb]e material and equipment.

Assembie material and equipment.

a. oxy-acetylene, welding unit, filler|’

-rod, welding goggles, striker,
pliers, gioves if necessary, two -
pieces light gauge steel 1 1/2" X
,
Turn up, one edge of each piece by
placing in a vice so 178" protrudes
abéve vise jaws, hammer protruding
ggge*down flat to makef¥1ange edges a
90° bend.
Check manufacturer's chart for correct
tip size and regulator pressures,
select tip.
Set regulator pressures. _
Place metal pieces on table with
flanged edges touching.
Hold two flanged edges together with
pliers and tack at l-inch intervals.
To.yeld, hold “flame steady until two
edges become molten; move forward with
side to side motion, fusing two biecég
together; flange will serye as f;ﬁler
netal. - ’

XL

a. oxy-acetylene welding unit, weld-{ -
ing (fi]]er)°rod, goggles, ‘spark
Tighter, pliers, hammer, three-
‘pisees light gauge steel 1 1/2".%:
6". ” el

"t

-

g

‘ILS W2103
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— ~
Select tip and regulator pressure from
manufacturer's chart and set regula- °

tors to ¢orrect pressure.

‘Place two pieces of"metal flat on fire

br1ck (as though making butt weld);
pT%ce inother piece on top of two,
half on each piece; should leave
ovérlap of 3/4".

Tack weld at both ends wifh no gap
between; only two pieces should be
tacked ‘together, third (bottom) p1ece

s support*ﬁgr top piece; if gap

exists between two tacked pieces, ham-
mer them closed. o ’
Less heat is required to melt edge of

. top piece thaﬁ lower, direct more of

flame onto lower piece; point tip gt
45° angle in;&irection_ofztravel.

Dip weldigg‘rodnat top of molten .
puddle; prqtecfs top elge from Burning
away. ‘ :
WeTded portion (béad) must be at least
as thick as lapped piece being welded
to insure full sfréngfb/,add enough
rod materf to crown weld s}ightly.

.l Turn over and weld other side. -

10.9 "T" Joint ' Sl
A. Method ' DT
1. Assemble mafer1a1 and equ1pment

. a. oxy-ac éylene equ1pment, str1ker,

4
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*

2. “T" Jo1nt is made by placing two -
' parts together at approximate right
angle to each other; joined by filletl
weld along line where two plates meet
3. |Hold torch so that tip forms an a gle
of 450 to the flat plate and same
angle of roughly 30 degrees to line
of weld and 15 to 10 degreec to
horizontal plate. s
. 4. Direct flame more toward bottom pfate
" |keeping inner .cone of flame about
et 11/8" from surface; prevents under-
cutting vertical plates eep puddle
moving and add rod to véttiéé] side”
of puddle. )

5. -Khen weld'is complete, should show
ood bead, good fusion, consistent
idth of bead, clean app%arance,
qual distr{bﬂtibn of metal, half on
ertical, half on horizontal surface.

— 6. Processes. )

tack both ends.

- b.-'adjust' flamé for a sh‘gﬁt amount

of excess oxygen. N

¢c. ‘use weav1ng motion to keep both

) ~p]ate§ at welding tempe?fiure

d. when reaching end of weld, raise
f}ame to allow puddle to cool

",slightly before finishing weld.

2 . RS

™ .
1 I
x N

“10.10 E]ectr1c Arc We]d1ng--(SMAw)--St1ck
‘o we1d1ng
° A, Sp1e]9ed Metal Arc Welding

N

44
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Weldmg Circuit

PolantyDC Current

: Reverse

1. Electrode +
Current flows
from work to .
electrode

L4}

Strarght* SR
1. Electrode (-) L el
2. Current flows P

from electrode

. to_work

3. 2/3 heat at (+). . 3. 2/5 heat at (-
electrode . . work B N
1/3 heat at () 1/3 heat at (+)
work. electrode .
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e

o

An arc welding process wherein-metals

'are United by heating with an elec-.

«tric arc between a coated metal elac-

trode and the metal.

a -

B. 'ﬁéfinitions .

1.

2.

3.
4.

.

7.

Arc--the flow of electric current
from the -tip of the e]ectrode to the
base of the meta] being welded.
Electrode--metal rods which conduct
a current from the e]ectrode ho]der
to the base metal.

Base metal--the metal to-be welded.
Arc length--distance from the end of

"electrode to po1nt where arc contacts|.

work surface.

Crater--a depression at end of weld.
Face of weld--exposed surface of a .
weld on side from which welding waé
done.

Flux--a fus1b1e material or gas used
to dissolve and/or prevent the form-

# ation of undesirable inclusions

formed in welding.
Pass-~a single longitudinal progres-
- sion of we1d1ng operation along a -\

Jo1nt

Por051ty:-gas,pockets or voids in

P Y

' metal. . ~ : N

e

Spatter--the meta] part1c1es g1ven
off during we1d1ng which .do not form
part of weld. | B
Updercut--a g(OQVe melted into the
base metal adjacent fo toe of weld -
and, ¥ft unfilled by weld metal.

LY

-
A}
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" 14. ‘Whipping--term appfigd to an inward

C.

12.1_Nehving--a techn%que of'dgposfting_,

" <ield metal in which the electrode is
oscillated. ' .
13 " Weld metal--port1on of weld whych
- was melted. )

-and’ upward movement of electrode
employed in Vertical welding.

% .
A

Arc Welding Eqdipment T
1. Ne1d1ng mach1nes.
AC--(alternating current)
(1) current changes direction
120 times per second.
* (2) AC transformers produce only
AC current; cons1dered to be
led expens1ve, 11ghtest,-
sméZfest machine, low operats
ing cost, low mainténance,
free from arc blow. '
b. DC welding machine (direct
7 current). I
(1) motor generators;.-designed
‘ to praduce'current°in'either
Straight or‘npverse'moiarjtx
switch, for desired .qar.rént
on machine. T
(2) Rect1f1er¢-transfbrmers, con
taining a deV1ce ‘which . .
changes AC into DC; some are
" designed to producéeboth'
<AC, and DC in reverse and,
) stra1ght %olamtiev recti- *
fier is tonsidered iore eff11
- cient. than motor geqerator;




[ 4

current centrol_is achieved
by a switching arrangement
where one switch is set for
desired .current range and a
second dial for securing fine
adJustments required. ‘
Helmets and hand sh1e1d protects |
sk1n and ey rom invisible, ‘harm-
ful q]trav1olet and infrareq{rays.
a; helmet. :
(1) fits over head.’
(2) can be swung upwards or lens
opened when not weiding ..
(3) leaves both hands free
b, hand sh1e1d
(1) same protection as helmet
’ but must be held in p]ace
with hand. <
. 1ens; special color which sc;een
'- out harmful rays. B
(1) shade #8--arc We]d from 30
to 75 amps. ‘
shade #10--arc weld. from'75
to' 200 amps. . .
shade #12--arc weld from 200
to 400 amps. o i
shade #14--arc we]d‘ever 400
ampee':' | ¢

d., 1;05 cover; inexpensive clear
~glass or plastig; fits ovef
shaded lens and protects it from

.

:;spatter.




A. .A:.l

3.' Gogg]es, c]ear lens eye protect1on,
T must be worn to ‘protect eyes from

v 4,

1

&5.

6.

7%

8.

9.

.-

- 10.11 Select Current ' ) 1
Informatlon f " .
weld1ng machines produce three dif&-|"

. electrode in- several pos1t1ons¢ we]l

* weld penetrat1on

A

chipped slag; included in some he1~
mets. . '
Gldves leather gauntlets protect:
hands and\skln from spatter Jhd rays.
Apron; protects skin and c]othes from
hot metal spatter; usual]y of 1eather
may be 'only an apron or cover ent1re
person, depending on requirements and
preferehce'

Ch1ppung hammers, hand held* hammer
W1th dull edge. for slag removal.

Wire brush; long-handled wire brush
used for slag clean up; brush may be
combined with chipping hanmer.
Cables; carry current. to: and'from
work; ohe cable attached to work or,
workbench, one, runs' from e]ectrode
holder to mac:}ne cab]e attached to
work or bench is called ground cable.
E]ectrode holder; a handle-1ike tooL
ettached to &able, des1gned to hold

1n§u1ated . - @

hY & :
“

ferent types of current, each of

which. produces different depths of
It is .important' to
select r1ght welding electrode and
we1d1ng current. for .specific Job The

three different currents are: !

-

)
.'\

.
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Welding, Currents * -

T

e

14

-




- . . !

S - - ‘. . \
. - a. alternating .current (AC). o | -
« Db. direct current straight polarity o
b o(ocsp). I N V4
, " c. direct currént reverse polarity | ° . N :
-(DCRP). .
‘ 2. A]ternati'ng Current (AC) L , . . R
r ¢ °  a.° easiest for beginners as there is " o
. ) no "arc blow', ‘ . ]
) " ‘b, has more spatter, but not pro-. 1 . . L
z . hibitive. ) | ' " ‘ ‘ .
L/ ) _ c. cannot run any special electrodes . o B
N d. depends on 220 power, is not por- / © o .
’ ) _ table. - ax . ‘o
e. ctirrent flows first in one direc- < . ,
" tion, then the opposite, changing ' e ) .
‘ 120 fi‘mes a second; polarity of , J
) the electrode changes with each L
‘ 1. o change in current. , o Co . ,
.- f. electrodes must be used that N < B
A . ." operate well on either straight , o, "
L o or reverse polarity; check B ’ ) T
L electrode charty . S v , T,
' g. correct amperage setting in reiad - _ . b
. tion to metal thickness and dia- B A R °
’ - meter of rod will prodice a weld ’ y °
’ o w1th med1um to deep penetratmn.’ - ' S 'b
3. D1rect current straight. po]amty Sal BN : . ‘. ) T -
. (bcsp). - A : ° ' T =l
) 2 a. gives minimum penetration of rod - . ‘
‘ . metal into.the base metal. . ' B A
b. use of E 6012 rod with DCSP-for \ S
. SR " root pass is recomnerided where | ‘ N oo a £
) - | 'poor.ﬁtup is present L "" o . * AT
‘ . y c. combination is also exce]]ent on . ) L . |
‘\ ' thin metal. AEPEN | & .t L




10.12 . Select Electrode )

"A.

Information

1.

2.

3.

" of electrode and work; arc melts

‘-f. adds some: mater1a]s to weld me;a]

F.3 .o
-

Electrode also called rod or stick.
éoated metal wire having approximately
same composition as metal to be
welded. .

When tranéformer produceé a current
and it flows through circuit £o elec-
trode, an.arc ié‘foymed between end

.electrode and base metal; meTted rod
‘flows into molten céater and forms a
bond'betweeg two pieces’ Of metal ,
beyng joined. )
Practically all electrodes have heavy
coatings_oﬁ various substances which,
when melted, serve as/to
a. Cleanser and’ deoxid1z1ng agent - in

mo1ten é?ater .
b. re]ease inert gas to protett .

mo]ten metal (shield). .
fqrm‘protect1ve sﬁag whiéh pro-
tects weld from qu‘and:s]ows
down rate.’/ . .

d. "provide easiep -arc s%art, stab11—
& “jze arc and redu;:es spatter Tt

_ permits better penetrat1on

9‘9%

. composition.

American Welding Society (ANS) has*
developed, sefies of ifdentifying,
number c1ass1f1cat1ons and colgr:
codes. Each ‘type of e]ectrode
ass1gned a spec1f1c symbol,
bol-has- specific meaning.

. ¢

&
each sym-

’

1]

ILS Industr1a1 Mechanics 603 A
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a.
[

- 1ﬁﬁ1cates poss1b1e welding pos1-

'(1) for all pos1t10ns
. (2) for flat or hor1zonta1

'0--DG with reverge polarity, high

"1--AC or DCwwith reverse polarity,

. < medium arc, -medium quality

example--E-6010.
E = electric wg]ding
60 = 60000 1bs.. tensile strength

= welding position used (1 =al

positions)
0 = power supply, Eype of covering|
"/ type of arc.

first two digits stand for *
% per square inch (psi);
tensile strength may run up to

120 psi by tens. Third digit -

tions. Three ‘numbers are used:
(3),fpr flat position only.

The fpfth digit shows the ‘weld
quality, type of arc, amount of

enetration and power supp]y The|® -

umbers may be 0 to :

. qua]jty'deposits with deep
penetration, flat or concave
beads. .

high quality deposits, deep

penetration, flat to s]jght]y
r\.coneave beads. .
2--DC with*straight polarity ofily,

dep051ts, medum penetrat;on,
convex beads.

ok




polarity, medium to high qual-* .
1ty deposits, soft arc, shallow| - ] .
: . penetrat1on and sl1ght convex. ' N
beads. . : o i S
4--Ageor DC positive, fast deposit Ct a ‘
3 - rate, deep groove butt, fiiﬁetf : oo '
- . and lap welds, medium penetra- '
tion, easy slag removal. . _ .
v 5--DC with reversg polarity, h1gh ) ‘ ’ L
quality deposits, soft arg, Jd v, *
moderate penetration, flat to
slightly convex bead, Tow
- hydration content in we]d
i R _ ) deposits. '
' 6--AC w1th same qua]1t1es as 'num- . ‘ A "‘ ‘ ﬂ;

: . . '3--AC or DC current 'with either | s . ' .

o)

fPo 1 § N . . L.
used deternnne grope Lies. Grytype of %‘1: . oo

. = metal being we]déﬁ re
A . of e]ectrodhs for’that
) facturers issue refere i 3
- charts and tabIeS' prov1de ’ 2] gkd
a. AWS number or color code. T s e T -
‘o b. weld bead d1scr1pt1on.~ .o L ‘ o L
L o em ca] ana]ys1s of e]ectrode \T ' .
_Eﬁ;nwca properties. . i L. e T
? , . (1) tens;ﬁe strength. . I AL ' - -
KRG | (2) yield point. - G -
S ) '.(3) expens1on--e]ongétion. - . ‘
o ﬁ T ) (4) cbntraction-Jreductipn. ' .
i. , e. 4ype of current and amperéges. o : .
i . . f. recommended welding procedures. e

C \ i é ber . I . :
‘“"‘.' .k : 6. gternine wh1ch electrode shou]d be T .
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- Standardized AWS Classification .

N

" Special Ch‘érabteristics .

current -
penetration

A
2

m -
, (O

[y ]

[

- a—y
=

f — B
.

A type of flux
*coating.

| . {1) Welding Positions:
o - ; @ - 1l posmo‘ns. |
v 2. flat and horizontal

K4

.- Tensile Strength 1000 Lbs. Per Sq. Inch ~ __ °

TR N

; * . < ’ . » ,"d o
S . ‘ P . M . g i ‘ \
L = .~ E6010 Mild Steel Electrode - ‘
" i . . e . . . . “'\"' v : . ’ . * ’
’ ‘ p « 2,@63@ a . ! ‘ .. > LI A /’ »
A - . . A ’ ’. N < N 1 x()
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WELDING CHARACTERISTICS AND OPERATING DATA OF MILD STEEL ELECTRODES -

Posiion of Type of Penetration gu ot Appearance Minmum| 732" Suze | 1/8” Size | 6/32° Suze| 318 Size
» Weldhng Current* son} of Bead Tenple
Used A Strength

’ 0

€6010 Al OC. Reverse| Deep Av Rate | Rippled " 6200001 75130 90175 140225
Positions [14] and Flat / .

E6011 Alt .| AC Deen Av Rate Rippted 62.000p3¢ ‘ 75-120 90-160 120-200
Positions OC. Reverse and Flat - 70-110 80-145 110-180
(+) . . , N
€0012 Al OC. St Medium Good Rate| Smooth/and | 67.000ps 80-135 110180 155.250
Positony AC 1) Convex . 90-150 120-200 179-275

€6013 Alt AC Mg Good Rate| Smootn, Fuat] 67.0000% 90-140 140-200 200-26Q
Positons OC. Su. {} and Convex - k 80-12% 125 180 180-235
“of Reverse / - .
E7014 Al AC Medwum High Rate | Smooth, Frat 110-180 150-225 200-280
Positions Q_C.Rsl' ) ; and Convex 100-145 1350200 | 180-250
ot}Reverse .

E7016 Att AC Mitd 16 Good Rate] Smooth and 80-130 120-170 170-250
. Positions OC, Reverse| Medium Convex
(¢}

€7024 Owk Gray | Fiat AC. DC Mid Very High { Smooth and X 115.175 180-240 240-300
Hor Fittets SmRu:\vl. . Rate Shghtty Cvx { | 100 160 | 160-215 | 220-280
or 3¢

E6027 Red Brown{ Fiat Fiat:-DC AC { Medum Very High | Fiat 10 190-240 250-00
“Hor, Fitets | Hor Fiier |, Rate Concave 175-215 230-270
- OC S AC . .

€018 _ _Grav An AC Mig ' Hgh Rate Smo?o!‘«\ﬁ\ol 72,000 90150 120-190 110280

Poutions OC. Raverse ° o Cgnve. 110170 135-225
- (*} - :

0

Hog, Fillets . Reverse Rate
)

ightly Cvx * 170240 | 210-300

€7028  Gray:Br Flat Mig Very High ?/oom and™}\, 72,000 180-270- | 240-330

*OC Reverse means OC. revarye polanty ‘ode-0osityvel
OC Stiyight means DC, straght polanity {electrode negativa)
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‘ 7. To s‘e]gct -roa, locate AWS number on ‘ T
: 1 rod or look for NEMA color code mark- ot ‘ '
| ing. - - | i
10.13 Striking an Arc .- - e T B
Ve A. Information v ‘ILS 603-B , : .
- " 1. Electric arc. - : | ITlustrations Fig. 1 and 2 t ]
; a. basic of arc welding. - . o . . e
. ~b. maintained as current is forced ) " ’ -
. . across a gap between electrode tip T ‘
s and ba.c?e |T1eta1. . @ . .
- c. establishing arc is called "strik- ‘
- ing an arc"” and must be done : o e "
p . )%uickl_y'and easily. by welder. . ' ‘ , . ‘
. - d. two methods are generally used. ) N . o] ’ *«“
g .. (1) scratchigg. , ‘ YRR
‘ , . “(2) tapping. : ) _ 7 .
N 2. - Scratching. . ’ . . ) 2
,;;’? a. easier for beginnérs and when . . : ) ’
R " using an AC machine. . . " O
- b. electrode is "n'10ved across metal | - ‘ | /
. ] ~ and scratched on surface like a . o/
n\.t . -' : SR n}atci;. . . | ’ N i . . R ;
' . (1) as electrode scratches metal, - - ‘ - Y
Y 1 - an arc is struck. . - B
e B c. 'raise tip of eléctrode about 1/4 . ' .
i . " at end-of stroke to preheat base B ’ - o
o -‘1 L metal; prevents shorting, freegzing| . . , , S
5 ' “electrode, establishes*crate - o A I
- N ‘-ehmmates excess fﬂ]er metal - . o
¢ . build- -up;" ties in prev1ous bead ' , | -
L ' . ~ 7 and insures fusion. ] T . ’
- s "t_after arc is.eStablished, move . C - . o .
. ) . e]ectrod° back to” beginning of . - S } \/,#
lim&br edge of p]ate. J N T A
&‘i S '.‘ o T

>
i
»,
LY
N
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" hold rod about fZS“;or_thjckngss

- of e]ecfrode (minus flux) above

~ plate to we]d ; o
Japp1ng methods. i

- a. .'plectrode is moved downward to
-,base meta] in a vertical posi%ion

and, tapped sharply on metal; as
5004 as it touches metal, with-

"draw momentar1]y to establish arc.
after arc is estab]1shed, lower
.arc to about 1/8” or thickness of
bérefwod sto nt1nue weld.

To free rod 1f "freezes" to meta]

. keep. hood over *faca. '
twist ho]derﬁQgck'and:forth,
pu]]ing at same time until rod
breaks loosey

if rod Mdoes not .1posen, release
[\rod from ho]der?ﬁ} '
. - Common: d1ff1cu]t1es in "striking arc"
“a. a chipped celectrode;, use a. fast

scratchipg motion and hold a long
. are. Y. = .

’ . L)

ground clamp not making good con-
. tact; ,Jusual sign is clamp sparks;

grind down metal For good contact’

and rec]amp .

poor contact in holder jaws,
:caused by foriegn material, elec-
= trode coat1ng or weak spring. =

1ncorrect polar1ty setting for

.




* C.

.e.

L
g.

’\‘h\

1..

Je

.

.
1.
m.

n.

‘6! Method, .
a.

.Clean metal with brush or grinder:

~fatigue. oo

* start bead

-

\assemble materials. -
(1) weTding setup, 1/8" E-6010
electrode, 1/4" screp plate.

nlace metal flat on work table.
atiach ground c]amp securely to
table. )

set amperage at 100-;10, DC ‘elec-
trode positive.

put on helmet and gloves.

clamp electrode bare end in holder
90° to Jaws.

‘turn Welder on.

assume natura], steady pos1t1on,
sitting if possible or leaning to
steady electrode; put electrode
cqb]e over shoulder to reduce

hold eléctrode. above plate and
move it down until just over
plate; hold in. vertical position
and at 5 to 25 degrees in direc-
tion of“travel.

lower helmet

strike arc us1ng scratch’ method
-Withdraw electrode to form exces-
sively Tong arc to about 1/4";
*hold for a second or two to bré-
heat and lower to about /8" to--

k]

break off arc by 11ft1ng rod
- 0 %‘»f ¢

~

—

o)




T o 1
10 14 Run Bead Us1ng Arc Welder.
A. Bead a continuous deposit of weld metal
) formed by - e]ectr1£ arc on surface of base
« metal; broper penetrat1odbof good bead

-~

»

requires: .
1. Correct electrode; musﬁ\iné[ude—con-
»sideragjon of base metal, diameter of
rod, type o?~jqint, current value.
‘2. Correct arc.length; if arc is too
long, metal melts in larée drops side
‘by side as arc wavers, producing wide
sbattered, irregular bead with little
penetration; arc too short fails to
generate enough heat to melt base
metal properly and electrode ‘may
stick.
3. Correct cur
. e]ectrdde

t; current tdo high,
ts too fast with molten
pool too large and irregular; current
too low not enough heat, with mo]ten
géo] too" small. )
4. _ Correct trave] speed; speed too fast,
gpuddTe won't Jast ]ongrenough and

1mpur1t1es are locked in weld; bead i
narrow and ripples pointed; speed too |

slow, metal builds up excessively;
~bead is high and wide with stra1ght
r1pp1es

B. Crater; Pool Formed When Arc Contacts
Base Metal.
1. Size and depth of crater indicates .

1/3 to 1/2 thickness of bead; arc too
long, insufficient spread of: heat;

amound of penetraiion; depth should be

_-ILS Industrial Mechanics 603-D
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Elec,t'/rnd'e.
_ Wire Core

-
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T 1t1es, collect on top of weld, forming
. heavy, even coat to protect wéld while

.3 Make beads in one continuous operation

. arc too short, heat not intense or
centralized enough. ‘ 8 .
2. Crater too hot; meta] has tendency to

\ “run; Pift eleCtrode and move from 51de
. to side ahead of crater, allow crater

to cool., . 3

3. . Undercutting; current téo high; Teaves
-groove in base metal a]ong sides of

o bead e

4. 0ver]app1ng, current too high, ~mo]ten
metal does notMreally fuse with base
metal.

Running the Bead

1. Lean electrode in direction of.travel
and lower as~it burns off (to keep-
constant ‘correct arc length); direct

- - ~arcback into -crater and farce ﬁb]teq
weld metal to rear edge; slag will v
wash through we]d meta], remove impury

LY

cooling. , N
2. To avoid deep crater at end of head,

hold rod in one-place iong enough to

J111 crater, then 1ift sfraight up .,

without stopping if possible; to

restart bead

a. remove slag from crater and a
short section of bead (about 172"
of bead).. Wire brush clean.

b. strike arc about-1/2" ahead of
.crater and mpve electrode s?owly
back through crater to the near-

,\\edge, ho]d rod there unt11 pudd]e

A

-0
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‘ '(5*\.\_
S




i ';‘j'* ' . \\ - . \ ' - ©
- :’ " ) Yo s . e -
i", ’ :c ]
—- . . , ‘ :'b_‘\
¥ . PO
; 2 { .
™ - . ! v N
. ' . . . " .
- ) FIGURE 1 Poor Penctration - .
A long .arc does not protect the molten metal from the air, - y
The weld is poorly fused, spattered; and overllpped at the edges, >
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. ‘ . The effect of current adjustment, | - .
z . A-current adjustment correct
B-current-adjustment too high, |. lectrode -
. C-current adjustment too low o ’
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B~speed of welding too fast.
C-speed of welding too slow,
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' 5.

During a weld:” . -
.observe appeardnce_of bead and arc;
.keep eye on back of crater as arc

a.
b.

.

c.

d.-

Y-

'vary arc length, "electrode angle

9 .
i$ reme]ted’ move forward slowly

" through pudd]e and complete bead.

forces deposits and bead build-up.

or'speed of trave1 to cogrect poor
bead.

11sten for sound arc at correct
length sounds 11ke the sizzle of
bacon frying w1thout pops or

snaps.
Basic methods of running beads:

straight bead; rodin vertica] -
position..about 15% in direction

of travel; he]@_gg_ﬁteady as pos-
sible and not weaved; moet common.
in and out. bead; same as straight
except rod is held in crater a
couple of seconds, then moved
ahead for a second, allowing’
crater to cool, and&then brought
back to creter again, with same
process repeateqd for entire weld;
usually used on thin metal or
veed Jo1nts and for vertica] up
we]ds. , .
weave weld; used”to increase width
and volume of bead; used for deep
grooves or fillet welds where a
number of passes is requ1red
pattern ‘of weave is welder's
choice. *
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to touych work table.or arc flash will

T S

occur.

12. iLet plate cool sl1ghtly, then remove

slag w1th chipping hammer and, brush it
cle;ﬁ hold hot metal with pl1ers.

Revefse:travel direction and run addi-

tional beads in same manner, but over-
lap each additional-bead at least 1/3
over previous bead.

v . (5 - L
) : ‘e ~
.\ o
D. Method ' K
1. Assemble ‘materials and tools. ¢
a. arc welder and rod holdgr, helmet,, o
‘gloves, pliers; ch1pp1ng}hammer, o
wire brush, E-6010 electrodes,
1/8" mild-steel plate one piece , .
* 3/8" thick 6" X 6". ,
© 2. Set welding machine DCRP (+) at
e electrode 75- 130° amps. - .
3. C]ggn meta] ptate and place flat on
work table. ‘ -
4, Put on helmet and gioves. -,
5. Check that ground-cable is securely \ e
attached to table. “r .%‘i :
6. Clamp rod in rod-holder at 90° to . v
ja . . ' b A\\\‘:-ﬁifl
7. Turn on welder. '
8. Place electrodé near plate in vertical|. :
position, 15° incline in direction of
travel. o . )
‘9. Lower helmet.. * - . ‘ -
10. Strike arc and move arc end of rod
' near edge of plate and run bead length
‘of plate. . '
11 Hang holder up; do not allow rod end

6(-;’.\
)
£,

~
2
TR




:
§

A}
LTS

14. Clean each pass or bead thorouéﬁ]y o

‘before overlapping with another. b

‘- R

10.15 Flat Position Arc Welding
'y Information
1. Easiest for wé]ding aﬁd has advan-
tages over other positions.
3;.,incrgased speed. -
b. better penetratidn.
¢. molten metal has less tendency to
" run. '
_ 2. Gap; distance from base metal to bot--
~tom of rod; should be the thickness of
. rod above plate; for 1/4" thick Qod;"
% -Use 1/4 inch gap; sound of correct
- arc is hiss or frying sound.
3. 'Amoung of current; depends on thick-
ness of metal and rod size; check
K chart, : '
,a. marking a 1ine'uith sbapstone or
chalk will help guide for straight
B .WE]da ‘

4. Be comfortasle; drape cable over
shoulder or around arg to reduce
 wrist and hand“fatigue; sit if pos-

- sible,, 1ean, if not. ‘
5. After completing bead,, let it.cool
for a@minnte before chipping off slag
and wire brushing. -~

/

P IR
]
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6: Inspect bead for |

a.” alignment. DT

b. width of bead. '

c. ~ gas pocket’

d. -~ gpatter. -~ -

.-even bead; a good bead will .be
clean and have shiny surface, even
width, good penetration, géod

, “fusion. - '

7. Poor weld factors.

a. overlap’ caused by arc moved too
slowly or insufficient heat, too
short an arc. -

" b. gas pockets and impurities;
“caused by too long arc or are

;  moved too rapidly.

c. check for 4

" (1) unclean metal, . ~
(Z)nmoistUre-in rod.

(3) wrong rod.
(4) wrong amperage. i .
] (5) bad,ground. -
k (6) wrong polarity.
(7) wrong voltage.
B. - Method )
1. Assembie miterials. -

a. arc welding equipment,: helpet,
_gloves, thipping hammer, wire .
brush 1/4" mild steel plate,

. 1/4" E-6010 rods, pliers.
?' CJean metal and place flat on table.
3. Set current DCRP with 75 to 100 amps.
4. Place’electrode in holder.
.5. Put on gloves and helmet~
6

Tg;p on machine.
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‘ - 7. Semke arc and run bead’s
‘ 8. _Hang' up holder. ~ - S L
.9, Turn off machine. .’ . ' '
10." Chip off slag and,q]éan with wirg” - U
brush. . - . - 3
Il. Inspect welds. : ‘ e ‘
. R . o - |
10.16 Flat Butt Vee Weld - : C.
. Al Method . — ‘ )
1, Assemb]e equ1pment and mater1a1 . Text: Ne1d1ng Shields anq
. a. 'arg welder and electrode holder, . Practices
‘ ‘ 'fhelmet, gloves, pliers, wire =
. ¢ brush, ch1pp1ng hammer, two pieces}s.- .
.* | . mild steel 3" X 6" 3/8" thick,- : N
J“ IR E-6010 electrodes 1/8". , S
) .. .20 Adjust machine ‘for DCRP (+) with n S
@ . 75 to 100 amps. SR - T
' 3. Prepare métal. . ; ’ ~
a ’ a.  bevel one edge each piece-at 30° o
: b. grind 1/8" root. face. o | | \
jw _ ' C.. remove burns and slag. ' : '
i - 4. Place electrode in- holder. , R =
3. ; 5. Put on gloves and helmet. - - : S .
' 6. Place metal together, ‘pardllel to T , '
’ ’ each other, leave root gap from 3/32"
‘to- 1/8" Jn flat pos1tion ' * . -
: 7. Use a spacer W1re to maintain. proper . ‘ .
g A . rogt’ gap, p]ace a 1/4" tack weld in
A ' " root .at one end. ' . ; :
", 8. Use same ‘spacer at 6ther}énd p]ace .
second tack; remove spacer wire.
9, Place strip of metal under each end ‘
v of plates to keep metal off table }
© L wheh we]ding C
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10.

11.
12.

-

13.

14.
15.

16.

iz.

1.‘

" 2.

. Penetfate Joint comp1ete1y." .

- slag between each pass; use stringer

.. '9ver1apbing edge of grrove 1/16" -each

10.17 Common Causes of Welding Problems
A. Undercutting .

€. current too high.

Position e]ecérode straight into weld
ang angle 5 to 10 degrees awéy from
weld puddle; travel from right to ‘
left. ’ .

Strike high arc length to heat'plate;
move to en:é}nd weld plates together
with stringér bead. )

Root pass (bottom of vee) shou]@ have
100% penetration on both plates, ¢
ex%endfng through root and overlapping
1/16" on each side. -
Chip slag-and brush weld clean. ‘.
Deposit necessary passes to fill rest
of vee, using care to remove'all

*

beads or weave passes.
Make cover pass or passes convex,

side. .
Clean by chipping and brushing. .

L

»

Cause. ]

a. faulty électode maniph]ation.

b. faulty e]ectrade‘use..

Correction. - '

* use uniform weave in butt welding.
b. " avoid overly large rod.

c. avoid excessive welding.

L~

use moderate cur}ent, weld sTowly -

ILS Indistrial Mechanics 60
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2. Correction.

a. change welding techn1que.

b. avoid overheating. !

c. avoid high current.
Spatter "
1. Cause. L )

M ;

umaggd®  aArC blow. S

p: current too high.

€. arc too long.

2. Correction. -

adjust current.’ .

. . adjust arc length.

use correct electrode. -

\

Porous Welds

1. - Cause.. ~ =
, a. short arc. ..
b. insufficient puddling time.
. C. pagor e]eétrode. .,
*d. impurities inyﬂasq metal.

2. Correction,

allow time for gases to escape

a.
from puddle., . -~
"P. use prqper curnent
~C.« weave to e11m1nate p1n ho]es.
d. .hold longer arc. -’
€. use proper rod,
Distortion
1. . Cause. . -
a., uneven heat1ng . .
b. impFoper sequence: ‘
* cv depo%ited metal- shrinks

rclie et
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" 2. Correction. _
) a. “tack or clamp parts properly.
b. distribute welding to prevent
uneven heating.
c. examine'structure and develop
sequence for welding.
" H. Cracked Welds

1. Cause.
a.. wrong e]eétrode
b. weld and part s1zes unbalanced
C. fau]ty preparat1on
~d.  faulty welds.
2. Coh(ection.
heat parts before welding.
b. avoid welds in string beads.
.C. make soufid welds of good fusion.
f d. keepends free to move as long as
possible. '
~e. adjust welq size to Jpart size.
f. allow joints a proper and un1form

.' .

7= free space..

Arc Blow or Magnetic Blow

- 1. Cause. \

a. magnetic field rauéés arc to
. wander from its intended path.
2. Correction.
a. use Ac.welding. o
".b._ use short arc. ’ '
c. weld in same d1rect1on as arc-,
blows. )
d. .locate ground in different place
on work.

\

e. 'use stee] blocks to. a]ter magnetic .

. path around arc ' .

-y

L e




J.

+_ 2. Correction.

K.

10.18, Beaqswith Filler Rod in Vertical

- A,

Warping

1. Cause.
a. shrinkage of we]d'metal.
b. fau]ﬁ&'bart clamping.
c. overheating of joint.

a. weld rapidly. .
" b. avoid excessive space between
parts. '

" clamp parts properly. Back-up to|

cool.
use high speed, moderate penetra-
' tion electrodes.
Brittle Welds,
1. Cause.
a. wrong electrode.
b. faulty preheating.
c. metal haraehed by air:
2. Correction.
a. preheat medium or special alloy
steels. (
make muitiple layer welds.
anneal after welding.

L

. .
N

Position
Method .
}. " Assemble materials and equipment.,.
.a. oxy-acetylene unit, we]dingirohfuf
goggles, striker, pliers, g]bvés,
piecés of light-gage steel 1'1/2"
X6, “

9
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5.

6.

7.
8.

9.

#

100

11.

€

Place work in upright-position, either
leaning against firebrickg or clamp in

.a work~holding device.
Start weld at bottom. of sheet and weld|

upward. - .

. Hold flame ‘at one point until pudd]e .

_is formed.

Hold we1d1ng rod in enveloping flame
so it comes to melting.point aboyt
same time as base metal. .
Torch angle from 45 to 75 degrees from
work in directfon of travel (pointing
up).

Hold rod. duwnward into pudd]e at about
30° angle. _

Use_same torch motion as for welding
.bead on flat sheet.

Hold flame in puddle, then raise torch

so rod-is melted as it i posited
into the puddle allow enough-metatl

to be depos1ted to form "shqgﬂ'

Once shelf is established, continue to
deposit layers of metal on'shelf,
thereby forming bead.‘

Make b:;q to top of sheet.

-

)

10 19 Bead with-Filler Rod--Hor1zonta1
f P051t1on . ST
A. A more difficult weld because molten meta]
has ;epdency to sag and must be controlleq
. by the welder, '

, \' o
) t
{
. a b
> .
ILS W2201 - . ’ )
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B. Method -+ ¥ b ~
1. Assemble material and equipment.
"a. . oxy-acetylene we]d%ng yhit, weld-
“ing rod, gloves if needed, weldina.
. goggles, striker, pliers, two )
pieces steel 12-gage 1 1/2" x 6"
2. Set regulator pressure.

§° .

Place piece of metal in holder hori-
zontally (or straight up and down) but
‘longer side at top and bottom.

4, Point tip at 45° lead angle (pointing
\1n d1rect1on o{~_,ave]) and 70° from
bottom of plate (po1nt1ng somewhat in
upward direction); tip position"will
ehaﬁlg,ﬁorce from velocityaof burning ¢

. gages to keeb molten metal in place.

7 .5. Hold.rpd at 45° to work. ’
B 6. Whén making weld, place rod in upber
half of puddle slightly above cone
of flame. .
7. Beads should be uniform in height and
yid@h with no sag at bottom edge2
10.20 Bead with F1]]er Rod—-Overhead Position
A. Method | , W
Assemble materials and equipment.®
a. oxy-acety]éne unit, we]d1ng rod,’
gogg]es #liers, str1ker, g]oves,
]1ght:gage metal 1 1/2" X'6", t1p.
2. Set regulator prESsure and prepare
N torch ',

<

'3.. Place meta] piece in holdér and place
- 1n flat pos1t1on 6" over head. *
4. Set sheet to weld length. ,

A\




. ’ )
. 5. Weld toward body or away from body. X
' 6. Point tip in direction of travel; at |
: “angle of about 75° from work. - - .
7. Do not use side motion or puddle will SR .
o become too large and will be d1ff1cq1t . - i
! to oontrol N =
s N - . - " 2 .
10.21 ‘Weld Open Butt Weld dn Vertical Position , N
A. Method & : ILs w2404 .
ﬁﬁ p 1. Assemble materials anc_i equi'pment: ‘ on | an e )
. ' ,5 & oxy-acetylene welding unit with ' E .
tip, filler rod, goggles, striker, ) %
. pliers, ‘two’pieces of light-gdge . e
& - stellyzxe. - SR .
o " . Place metdl pieces side by side on 7. . T _—
) o : . tab e and space aboyt 1./16"’ apart one | . e T,
_ . !and 1/8" apart on other. . * . *o -
- . 3. Jack at 2-iach intervals. . -8 T
7 "s4. Place pieces im holding device in._ v, e ’ '
upmght (vertical) position with " R .. L.
. o harfowest spacing at 'bottom. 2of R ) } A
; . 5d _Weld from bottom to top, makmg sure S, ’ ‘
. & ..of complete penetration. - R ,"' ~ )
e 6. Use same procedur;/as when wetding =~ |~ . ' :;,":_ : .
. ) " beads in $ame position. -1 R '
. 7. ‘Do not use excesswe side motwn with | .0 L T
" .. iflamé. oo ’ , & o T N °"w
’ 8. Weld should be even in width and - K . . L
e - height’,. with complete.penetration, | o Yoo . "
Y i ) .%-f N ) "\\ :: e ST "" - ~‘c
. B RS ) 3 } $ .U ‘?v'_é L i ". . e
- - 4 N o ;’"?'_;", o S W
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'13522 Weld Open Butt Joint in Overhead Position

.. . A, Method Tt : .

T Assemble equipment and ‘materials. .
a. oxy-acety]ene we]d1ng equ1pment

*ahd tip, str1ker, pliers, gogg]esz_

“at leaSt 6" overhead Cot -
" 5:  Weld toward body or from r1ght to left
start1ng at narrow end o

6. Use same.techn1que as overhead beads..

. .
. s ‘ .

.
- ’

10.23 Weld Open Butt Joint in Hor1zonta] )
POS]tﬁG&g L o .
A Method . - | .
1. Assemb]e equipment~and mater1a]
‘ a,-

.
-

L+ “tip, fT]]er rod, gogg]es, spark

‘Tighter, pliers, two pieces 11ghtr

. : \gage steel, approx1mate]y 1 1/?" R
jw’. X 6", )

2. Tack metal s1de by ‘Stde’ w1th one end

. /16" apart SR other 1/8", tack at

. 2- 1nch Tnter ‘ )

‘8. P]ace p1eces

olding ‘device:in
* r. horizontal pos1t1on

5 . filler rod, tgo p1eges Jight- gage .
woe L s 11/2":X6". " o 1
2 Set regu]ator préssure. . so
3. Tack piéces sjde’ by side ‘with 1/16"
.. "space aﬂ5one enhd and 1/8" at ‘other -
. . Tend.- v \\ -
A S
- 4, P]age n wofk ho]der and’ p0§]t10n f]at .

"ILS W2304

oxy—acety]ene welding ungt and | - :

7

N

R

. 3.7 Use.same teohn1que as for.we1d1ng\
g . horizontal, beads ) '
5. wolds .should have complete penetra-.
. tion, Y.+ ..
e -‘ .0 ¢ ”
. . .
o 173




10.24 Weld Fillet weld in Vertical Pos1t1on
Aa MEthoﬁi .

'°‘1

-

@

// 3.

4.

5.

,.'top; point tip into corner with angle-

6.

* from’'surface of molten puddle. -

6.

. 10,25 Weld a Fillet Weld <in Horizontal
Position
A, Method

1.

-2, oxy- acetylene unit, filler, rod,

Assemb]e materfh] and equ1pment

goggles,pstr1ker, pliers, pieces

of ]1ght -gage steel ¥ 172" X 6"
Place one p1ece ‘flat on table, f1re- L
brick cover1ng one side of plate; .
place second piece pn top of piece,

forming "T". )

.- 4
Tack weld pieces i% pice. N

- Adjust flame on. torch to s]1ght]y
ox1d1z1ng flame
Turn,T on end; weid from bottom to

-

about 45°, pointed upward.
Direct flame evenly over both plates,
keeping inner cong,0f “flame about 1/8"

Comp]ete weld on one side of, T; to
weld second side, use more heat or
targer tip. ‘

Assemble mater1a] and equipment.

a. oxy-acetylene unit, filler rod,
welding goggles, sperk 1ighte;,
pliers, two pieces 1ight-gage
metal 1 1/2" X 6",

IL§ W24p2

ILS W2102
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’ .

: .’, 2. 'P]ace one piece of metal flat on
S table; place firebrick on metal, .
. covering about one half 6f one side; ° . _ AN ‘
place second piece on 1.:op of first, . o )
on edge and lean against firebrick; : ‘ B
' vertical piece shﬂ]d be about 90° '
angle to first; shou]d form a T. L ) ‘
3. Tack wns]d pieces. '
Adjust f]ame for a T weld by adding _
a little extra oxygen to f]ame.‘ ' ,
*5. Hold torch so ‘tip forms an angle of . . '
about 45% to flat plate and same angle
to line of weld; peint rod toward C.
. welding tip at angle of about 45° to .
. lire of weld and 45° Lo flat piece. ; .
6. Direct flame evenly over both plates,.| .
o ' v
wkeepmg inner cone‘of f]ame\agou:t
‘ ‘ 1/8" from surface of puddle; if ver- ' , )
' " tical ‘piece gets hot before .flat - i ) '
’ - ,piece, flame should be directed more - '
. at flat piece. : . g
7. Tendency is to heat vert1ca1 plate . , ) .
. ) too much, causing undercuttmg above ' \
we]d a groove above weld.- - B
a. to prevent undercuttmg, add ‘weld- ‘
: 1ng rod te«top side of pudd]e Just ,
above cone of fl ame; velocity of ) ‘ ‘
flame will force metal to top of ’ -
puddle. T -
8. Heat area until puddle is formed,

insert filler rod into puddle, allow-
ing rod to melt until bead is flat =

| _across pieces at about 45° angle; move : .
torch forward about 1/16"“and repeat: )‘ -k )

) ’ : -
v . oneratmn .
* - .

ixj,y’ - ! ; , o \ .




. *10.26 Weld a Tap Joint in Vertical Position ., ’ ’ S
A. Method . . " ILS W2405 . ' T
1., Assemble equipment and material. '
' a. bxy-acetylené‘unit and tip, fillen
‘ ) rod, goggles, p]fers( striker,
. .. three pieces 1light- gaoe steel  ~ \ g . . ,
. 11/2" X 6". ’ '
~ 2. Set reguldtor pPessures. o B
3. Place two pieces of metal flat on ° : . ) e
- ye1d1ng bench or f1rebr1ck as though ' ‘
. ' : making a butt we]d p]ace another
, e piece on top of other two, halfway .
- on each piece; should leave ap of
.3, | ' -
® - 4. _Tack weld at both ends, insure that.
" o gap ‘exists between p1eces, on]y
two pieces should be tacked together, 4
‘ ’ : *  third piece 4s support on]y, tack at _ . '
. . . 2-inch intervals. :
\ 5. P]ace,p1eces in holding device in . o
U " vertical position.
) 6. Direct more of flame onto surface of |- -
back piece; 5bint tip in exact direc-
tion in which weld is to proceed at | 1 o
about 15°; do not allow front piece
to melt awayi torch should be pointed
more toward baek-piece; welding rod "
_should be deposited in molten puddle ' ’ ‘ -
' near edge of front piece; protects . - . ~.
o edgeoof the p1ece '
*" 7. Kglded portion (bead)imust be at ® v ~
least as thick as original-metal} add o !
o enough welding rod to crown weld ' ' )
. . sligntly. o . oo

P,
AT aEE




10,27 Weld Lap Joint Fillet Weld in Horizontal
' Position ' - '
" A. Methed ' - -
JL Assemb]e equ1pment and materials.
,pxy acety]ene un1t with tip,
' %' f1][er rod, striker, goggles,
pliers, three pieces of light- _
.gage steel approximately 1 1721 X
6".
Set regulator pressures
Place two p1eces ‘of- meta] on work
table as though making a butt weld;
place another piece on top, ha]f on
each p1ece ‘ .
Tackaboth ends- of top and one bottom
piece and also at 2-inch intervals
along line of weld; third piece
shou]d not be tacked ~
. " Place p1ece in| ,holding dev1ce in
. hor1zon¥al position; weld both sides
as they appear in f1rst placement.
. Weld as -though making ftﬂ]et weld;
filler rodrshou]d be added to puddle
" next to edge to protect it from be1ng
me]ted dway.
7i We]d bead must be as th1ck as original
meta] '

- -
P

‘10 28 F1llet Weld in Overhead Pos1t1on ’
A Method -« Cat ;
- 1. Assemb]e equ1ment and mater1a1
- a. oxy-acéty]ene welding- umt *ﬂler

rod gbgg]es str1ker, p]1ers, twqg .

p1eces of ]1ght gage stee] 1 172"
X6u' .

A

-’

ILS w2g05




\ L - '
; . 1 2. Place one piece of metal on table; - " o ! - ‘

: h place second piece op first in middle | ' ~ . T
to. form Ty vkrtical piece should be ‘ ' . - ’%
apprq‘ximéte]y 90° to flat piece; tack . 2 . \
at each end at 2-inch intervals. o

. 3. Place in ho]'ding device in overhead
. | . position at least 6" above head. , -
4, Point t1p into corner at| angle of 20°, ‘ e .
about 20° from top piece H | .
5. Direct réd into puddie at about 90° ' L.
' from torch angle. . ) o .
6. Deposit rod in upper half} of puddle® ~ . T
slightly above cone; velogity of o ) s ‘
. 'burniqg gases will a;sist in flowing _ ' . ) '
«molten metal orfto, uppersmetal piece. T ) .
\ ) ‘e
ﬁ“’“ ‘ SUGGESTED READING ‘ . ..
. " Giachino) J. W. ‘ < X o '
\ Weeds, W. : , ,
. Welding Skﬂ']s; and Practices ' R
" American Technical Society, 1976 N ‘ \\




) - : 11.0 Basic Welding Applications ' h
\ & B o
\

« -

INSTRUCTIONAL OUTCOMES: Student will demonstrate and execute basic trade skills
by completing a project to the satisfaction of ;h' instructor. .

- d ¢ -
. “ - ; NI e
o " . ® ~ ’
. x5 )
. . ¢ ¥
‘ \7’ . ;

INTRODUCTION: THis instructional unit provides'students-an opportunity to
practice techniques®followed jn the Pacific Northwest; appropriate tethniques,
will have beerr learned in previous topics.in this guide. .

. v
\
D

) ) . " . . . .
L . o .. . . v .
l: C. Lo \ o -t - 1. 9 . . . .
L e . P . e . . .
s - “UE I ; .
S b, B L. T .. . :

, a,
3 9_ \
PRESENTATION_
_ - ;' . . v
TEACHING OUTLINE - ;\- TEACHING METHODS AND AIDS T
11.1 Welding a Barbecue Grilt:—" " - Explain and Discuss
A. Pkeparg Angle Iron ‘ ) , Administer Project Shegk
1. Mark to 1éﬁﬁih; ? pieces 20", ‘ '
2 pieces. 2'3".’ : . : 8
2. Cut‘tO‘length using cutting tip: - ‘
3. Cut 10we¥71;§ ends-a 459 angle. R s ey
4. Clean off slag. "t . ‘
, ¢ S :
‘9»:" - o , 9\. ’ q“.' LY ’
*B. Prepare 1/3" Round %%ock. T - . N
1, Cutlﬁ) pieces to 19°'5/8" Tength. e ‘
. K R . - S
"C.- Assembly of Angle Irpn Frame
.« . .1. Set 4 -pieces.to form rectangle. . \
.2. Tack weld at oppesite corners. . . ) .
.~ 3. Check for*squarenéss. o o IO o
4. Weld%erners; ' ' N -




Y , '
‘ “D. Attachment of Round Rod
“1. Mark angle irom frame at 1" intervals §
on f]pt inside surfaces of 23" s1des.
2. Place stee] rod on marks and tack 1n ’
place. ° ) )
3. Weld rods in place. ' )
. Jurn grill right side up and check fon ) R
y * smoothness and r1g1d1ty
E. " Additional Reinforcement (optional) . s -
1. Cut round stock at 22 5/8". . .
‘ 2: Mark placement a]kng 20" side. \
3. Rod should run perpendicular to grill . N
) " surface rods on under gide, tack in . \, .
\ P
\ ~ place. ) ' ' \
4. Weld rod in placei ) ) <
[ * . | o0 ~
’ ‘ ‘ e L]
Y ) ® . .
{ . ' .
hd T} -
- . , ' " " ~ .\"5
: ) Y. T : . LT
.0' 5} \; S ‘. _ . . . ,%’ \/ ‘
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te ' ' ' .- . ‘. ..“ - . / . \
| ‘ . " WELDING PROJECT SHEET N
1. Barbecue Grill - ' .
- . \ . . (v
- Al -6 % N .
. The student will fabricate a barbecue grills&fely and to industry- standards.
‘EQUIPMENT AND MATERIALS : T - ' -
. ' -3
Oxy-acetylene setup . - .
cutting‘ tip \ ‘ / _ T s
#1 welding tip Yy S 4
pliers’ : ‘ . .
. goggles . o C AR} L
_soapstone or chalk e T ‘ ° \ .
. gloves® - ' S \

filler rod 1/8" A : L

é'X]*’angleiron s A ' L ‘

g

34' or 400" 1/4" smooth round steel or rebar R - + '

.\
~
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1"ANGLE | RON’

14" ROUND STOCK | =
. QESCRIPTION

34|

- CROSS PCO.
. OPTIONAL
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STEPS TO COMPLETION = =~ \

1. Mark angle 1ron for cuttmg two p1eces upper leg at 20" .and" two pieces upper .
leg at 23"; lower (flat) leg cut at 450 ang]e .
2. Cut4ith cutting tip. . | *‘y e Vo
3. Clean off slag. - _. ‘ | . ’ g
. 4. Mark’ smooth' round steel at 19 5/8". \ , .' -
*“Cut 20 pieces. - S - o _ Ry .
6 Set pieces of angle iron together to form rectangle, tack weld at each : \ b
) oppos1te corner; check for -squareness. ‘ .
7. Weld corners. .
,8. Mark 20 placés at & intervals on ﬂ'at inside surface of 23" sides. ~ - e
9. Place steel r-ods on marks and tack each in place. . : o L
o Y S, T . ' : L -
10 We]d r:ds— in place., Lo . L S
n., . Turn grigl r1ght side up and checl\ for smoothness and rigidity. = _ S
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* “ ° . 2 - [
“a e ‘ * - T ot ’ R ‘ ) - M ‘
L8 . TASK INVENTORY e ] i
t ‘. Combination Welder
4 . 1 v — & )l .
i : a - Job Title . 3
. mStaucnoNs . - “r ‘ - Charles R. Stevens v
- ( 3 -
H .'Q -lu' Nchmamp&nhvc end bi/ owled e skl relating lo the job no'od ‘bgve , R Analyst . - o
-
To the tight of oW tasky o ﬁ” of columny asting specific’ quﬂhom ~ Entry | & l‘,.,(.) of Frcquency - {
At about the entfy lovel, lovel -o diffscully, frequency, [N\-Omo of sbill Lovel Oifhculty B ,
"L ,: 'mvolvod Place an "X™ in fach of #ho four calegories opposite “the task rlolri¢|o y " - 6{
- 2 5 - a . < ~
. descrjption .. 4 L, v ~13 i :‘L BN s g & g
T NEN IR RN N RN
? “y A .t Ve - o 3 3 o ] . .
‘ A N HEIE : ’
» 1. < . _‘> Y . v " - . i -g a . “‘
o ' ) \ - : i
N N : - <
Duty : Teast N . last Devoriphion ¢ » T, " -
No. No, ¢ N <o . Y, - ' %
g . X
] 0 | General . ey : ~ .
oo T Ideﬁ’hfy- Base Metal : CoIxt X X
Al f,
2 Seiec;t proper weJqu machine orfutting ° . — - -
e e auifment o v .7 - 1X 1 X X ~ =
* 3 A djUstdquipment contro]s LN - T )
— | 4 "{Read: 'g%amj:grnret welding symholg X X] o ®
° 1 5°«] Connéct achine *to base meta) . X X ‘
6_.| Obtainand use eorrect protedtive eauwmeh’t X X
'e 7 Observesa¥l safety. requiregents’ - _ . X X X .
- 8 | Use jighSfiXtures and clamps tg-hold-parts X X X y
v, ' 9 [ Read and ipterpret Drmt dimensions and gy
S .| Pequirements . X1 X
10 Perform Jdmo or cuttmn per’ nmnt and/or * : . - :
subervisor's instructions. X X X7
1 *C1ea.q slag from weldment or part . . X X 1. X
_I< | Inspett work and repair when_needed X X X '
13 Troubleshoot 31m01£_aqu1pme_n.t_p_nnh_1_em& X X O
] i .
4 s Y
\&"—'— ~ \‘ L ;f\
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. ‘ N
. - TASK INVENFORY e .2 ~
' S ' : : .___-Combination Welder
. : ‘ ‘ Job Title .
’ INSTRUGTIONS: S " Charles R. Stevens s
List each I;)nnipuld’ive and tnowledge skill relating 1o the 1b noted sbove. ) -7 Anaelyst v
' To the right of cach task o o series of columng asling specific questions Entry Level of . 'L,Qquency » |
about tRe ehtry level, lovel of difficulty, frequency, and type of skill Level D.ificulty B
involved. Place an "X in each of tho four cetegories opposte the tasl Py elzlo 12l ol
description, l Fl21< §_ Fle -
- , SOolE s S o
. 7] i3 ™
G ? 2 o 3 +
[ ’ te N g‘. “ -
Duty | Tast : Task Doscripfion - 2 R
No. No . . » - A
2 1 0 | Manual shielded metal-arc welding _ nall B { j
1T ' Identify type of base metal to be welded X X
2 Select type of welding machine (alternating P ] -t
\ current’ or direct current) -.—-< ‘ X X X
3 Select proper electrode for base metal and - 2 -
welding machine . X X X o
4 Set correct polarity on direct current type 1T I ) N
welding machines : ’ ) X X X{ : ¥
] Connect welding machine grouna cable to base |- N . R BN
. ) metal dX] ] X X S
6 Read' and interpret welding symbols op- : : . . -
:; drawing .~ . X X X 5 \
7 Rdjust welding amperage - . X _ X X
‘ 8 ._Use proper protective equipment for welding X _X N i
9 Ubserve all safety rules’ - X X{ - X_ B
110 ‘| _Assemble component parts in welding ii A : .
tack weld parts together per print X X X_ "
L Deppsit welds in weldment Joints X X X . ‘
12 Remove weld slag and -spatter . - Xy lX X - ,
13 | Measure weld size - - : — X1 1 X s
e Remove weldment from iiq. . : X]" 1X.| ] ]X s :
|18 | Grind weld as- required by print, -~ ~ a0 X| X . T 1
16 \! Identify & correct arc interference S { -1x X :
.« n ) N - . <
. \ v © o
- - \ -
= -
R - . - @ !
» ) . - - - S inanl — T - i
; — -y . [y S \..t — rrew
‘ - *&v - : S S ek B E PP
S ) 1\ . g I IS . \ :
¥ ‘ — R R T O Y V
L — [y * A . *
i:‘f{ 7 - | _.;\ I T R N SENEY SR g
N MR L . i . — el P i . o] | — . '
A I S 1 Yot o o e ; )
s - v-—‘ B oy, ’ - N .




v oLt ‘.._9 J

TAS} INVE'\J‘fORY %

Page 3
€ombination Welder

, . - & . Job Title
INSTRUCTIONS: \Qharles R. Stevens -
g lu' cach manipulstive and taowledge shil refating to the job noted sbove Analyst ’
- To the on of cach task 15 o triei 0f cotumns asking specidic queshions Entry Level of Frequency i
about the enlry level, lovel of o fficully frequency, and type of shill Level Dificulty ' 5
involved Place an "X!' in easch of the four cateqorles opposite the tast ( clolmlz]o g\ > @
description, i . . 5 ; < :l- L 52 & s :_.
. =129 >
, .- ; 17 ez d
, w s : ez
’ Duty - | Task ' N Task Descripticn
No. No. ! : .
3 ‘0| Gas metal-arc we]dmg - N ' r
1. l‘dént1f1 base metal ] = X X X
<2 | Selett type of power source X X X
¢ 3 Select wire. drive and control X X X
: 4 Select type and size welding qun X X X
5 | .Determine proper electrode X X X
6 Select correct shielding gas X X X
o 7 Obtain proper safety equipment X| 11X X
8 | Load reel or spooled electrode on wire drive  |X X . X
9 [ Inspect wire drive,rolls for correct size - |X X X
L . change 1f required. ° g1 N
- |10 Inspect electrode conduit for correct size -_ | 4% |~ [X {1 X
C‘ change if required. '
1 Inspect electrode contact tip for correct - X X X
S s1z€ - change if requvredﬁ, - . '
12 | Install correct shielding 'gas nozzie 0‘\&&]111110 X X X 4
dun. R .
<13 Feed electrode through drive rolls,. condult and|X X X_ '
| contact tip. - . . . - !
14 | Adjust drive roll pressure X X X
] 15 Secure sh1e1d1ng gas bottle to welding machme X X X
. or wall. ' \
16 | Connect. How meter to qa% bottle, X X |- X )
=7 Aunst shielding- gas flow rate. X X X
18, | Inspect welding’ qun coglant. -~ R 8 X X .
19 | Connect ground :cable to.weldment.* 1X. X X ‘
20 | Adjust electrode speed (amps). | X X1 1 X (
21 Adjust” Toad voltaqge fislope & inductance controlg X X X ‘
- -1-22 -1 Load component parts in jig e X X X .
23 Interpret welding pmnt symbols and dimensignal X1 KX
.| requirement. ' . - S WS U (R
e 24 1 Deposit welds. - . . X XL XY
\_|.25 | Clean weld spatter from gas nozzle. . JXP X ] X ,
> 126 .| ReplaCe worn contact tube. : Xf_ 4§ X
> 27 | Replace damaged gas nozzle, X 1.X LX) *
. 128 | Clean weldment.: = Y TS o S S O 4
_:‘ 29, | Grind and repair welds. - R - X XL}
‘ \ o ] SNA ¥ >« NN S S DU U N IO O 3 "
S, N N —]--1- __\ -] Q&,
Yy Y - R - s e RN g . '




- TASIKK INVENTORY ' Page___ & -
‘ ' . Combination Welder
' N JobTi'lf
INSTRUCTIONS: Charles R. Stevens
List each menipulative end tnowledge slill relating to 'bo‘ job noted above. Anelyst
Yo the right of each tash is a scries of columns asting :peciﬁc questions Entry Level of Ftc;;ncy
about the enley lovel, lavel of difficully, frequency, and type of slill Level- Difficulty )
involved. Place an X" in eoch of tho four cateqories opposite the tash olol rlzloely 'y G\',
description, i - 13 21 :n. ':? g-_ § g -
- - ERHNMHEH
’ \d ‘ 512315 -
oy 4 "-N . | 2 2 2
' ?;:Y Ll:: . Tesk Dn:":phon (\ A ) -
{4 0 | Gas Tungsten - Arc Welding ) ‘
1 -] Identify base metal K X X X
2 | Select &orrect type and-size electrode X X
.3 Select correct type shielding gas X X X
. 4 | Select correct size shielding gas cup X X X[
5 Install electrode and gas cup. on electrode X1 X . X
holder s“‘
6 Adjust po on_ of eTectrode tip to end of gas | X X X|
- cup. > ;
7 Sécure shielding gas bottle to machime. or wal] X X X K ™
-mounting. : : - ‘
! 8 | Connect ﬂowmeter to shielding gas Bott]e X171 X X[ *
" 9 Adjust sh1e'|dmg gas flow rate . 1 X ‘X X
10 | Select correct type of" welqu current on X X X
"~ | welding machine. . ' ,
11" | Determine correct we]dmg macWe pcﬂamty X XT ]
for base metal. .
12 ‘| Position- weldmgmacmne po]amty switch to X X|. 4 X .
< { correct setting. "
. 13 " Determine correct amperage - sett1ng for base X XL X
] . metal thickness and electrode size. 8 - i s
ST 187 T Adjust welding machine amperdge ‘control. 1:X L& X ' "
15 | Adjust shielding gas preflo\n and post flow X X X
~ | timer controls.., | .
— _{ 16 |Set high frequenty current sw1tch fo the < X X “X
correct, position. *. L ok
< 17 | Adjust high fregquency current 1ntens1tv contro] Xlol X X
118 | Inspect electrode holder coolant. Ay X X4, X
1Y 19 | Connect ground cable to weldment. i X X X
’ 20 J Obtain and use correct -safety equipment. X0 VXL ] X .
. 21 Llnterpret welding print symbols arid dimensional | x b . Wil lx| - -
L requiremets. A B A I O |
27" | Determine and obtain correct welqu rod. XX X
.23 | Form correct electrode tip confiquration. X{_ b x| ) fx)_ .
. 24" 1load component parts in iig. .. - d X LX) Xy -
j{’\ﬁ =25 | Clean joint with-wire brush. ' =~ % XboLX ol X~
Rt 26 | Position electrode holder to joint. Yo XX X
of * I 2) | Initiate welding arc on joint. VooEX R X L el Xy
U 28| Adjust Fenote amqmgmum_mmeum 0 R 4 O O O £+
e puddig, T S D RS U D T : .
' Move eTectrode along Joint and feed we]ﬂigg vod (X[ | 1. J%f _f--1X] T
- to fomproger bead detajl ' . L; / v . ?’\X N 'X?‘ \
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TASIKCINVENTORY page 5
’
. .t Combination Welder
.' ‘ ‘ Job Title
INSTRUCTIONS: ‘ . ~ . . '
’ ' List each manipulative 'and fnowledgeskill relating to the job noled above. 'l Anslyst )
. To the right of each fast is & scries of columns asking specific questions Entry Level of Frequency .
. aboul the entry level, lovel of difficulty, frequency, and type of i Level Ditheulty \
“involved, Place an “X" in each of the four celegoriess opposite the fast mlol ]l zo el >0
E4 - 1. = b a .
, description. / ) 1< ; < Zt:. ‘;;:! £l 3 2 .
¢ ] '._ - ; a1 »
: : wAE LT
- A 1EE
. N \ — . \ g -
. \ . =l .
Outy | Task .. p. Tast Description hd .
No. No. + . ' . . ]
‘4 | “31 | Protect molten weld crater with post flow — [ x]. X X .
: shielding gas. -] - o .
1 321 Clean weldedjoint. X X X -
.y 33| Remove weldment from Jig. - X X 1 X
34 | Inspect deposited welds. X X X[
| 35| Repair welds as required. / X X X
i ! . _ '
b ‘. o N ¢ - s R *
e . a—— »
- - -t : T [
. . . Y& ' - . K
. L .
° ‘a I . ) . e
. . \ .
. " . ’ r. : A
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g . . TASK INVENTORY | -
. /Combinat'ion Welder
' .. ) ' " ad ) \ Job Title
' INSTRUCTIONS; .. ' Charles R. Stevens
. :Us’ each manipulative and tnowledge skill relating 1o+the job noted above, ) ’ ) A":'"'
’ To the right of each task is a series.of columns asking specific questions Eatry | Level of Frequency
,about¥ike entry lavel, lovel of di”fcul'y. frequency, and\ type of sihilf » Level Difficulty
involved. Place an X" in each of the four 'cahqoriet‘ opposite the fast pltofelzlelel > o
* descriplion, ' ' 3 ;, < §_ = 3__ § g
N H 5‘.. 1y '."'g'. ">
AN
MERES
Duty ,LTesk Tast Description '
No. No \
2 Q Qxy-Fue] G&s Welding
.1 _|. Identify-base-metal. X]. X X
2 Select correct filler metal. . . 1X X X
37| Secure oxygen bottle in cart or to wall X X X1
bracket. T ) ‘ )
g >ecure fuel gas tank in cart or to wall 4 X, X X
bracket. . ' - B B ©
5 Observe all safety rules for handling bottled Xl X X
_ compressed gasses. » . .
6 | Attach oxygen regulator to oxygen supply . X X X{ e
7 Attach fuel gas requlator to fuel gas- supply IX X X
8 | Attach oxygen and_fuel gas hoses to regqulators. i¥ | - X X
9 Select. correct welding torch body. Xl X X
10| Connect oxygen and fuel-qas hoses to- welding _ |X '
~torch body. T .
11| Select correct welding tip. : & X X X
12| Attach welding tip to torch body, K1 fX X
" {13 | Use corrett sequence to turn on,qas sypply to - X X1 - X [.~
. welding torch., T
18 | Tnspect all fittings for Teaks. * X X X
- 115 Obtain correct protective and safety equipment. X 11X X
16 Interpret weldifg symbols and weldment print X 1. X X
. requirements. . \
17 Clean joint surfaces. ] : X X X
. 18 Load parts in welding-jig. X X X
19 Adjust regulators for correct pressures. X X X
20 Use correct procedure to ignite welding flame. {X. X X
21 Adjust welding flame for base metal-and welding|X X].
. - P¥OCess.» - s ' )
¢ | Use correct torch manipulation to form welded |X e B f X
Joint. . . SO U IO PR SN R T
¢3_ | Add filler metal to form correct weld bead .5 I S I O R Y
. contour. * -0 J —
24 Deposit welds. - . , ) - - X1 X1 1x
25 Use correct sequence to turn off welding flameT X~ X l X
26| Clean welds. L X ‘ X ] X
: 2] Inspect welds. C : X | 1X] X1 1
- 28 | 'Repair welds as needed. : i N RN L
: 29 . | Remove weldment from |.g. - X4 X X
: Q 30 Use.correct sequence to shut goWn the-wg]ding LiXl_ X
1' - ,eq.mpmejlt. . - _ 1902 Apefe o o f— -




g , ' TASK INVENTORY b T
. . . Combination Welder
Job Title
,\" . INSTRUCTIONS: ‘ Charles R. Stevens
i ‘ List esch manipulative and knowledge skill reliting to the job notad above. , ’ Analyst R
“To the right of each task is & senes of columfy asking specific questions Entry. Level of -] Frequency
sbout the entry level, lovel of difficulty, frequency. ond Yypasiof shill Lovel Difficully !
mvolnd Place an "X in each of the four calegories opposite the fask mlo|lr{izie t;n >0
R ducnphon LY 3 :; < §, Zle H &_
a sl S1>] e
" , AN
/ IR
%‘:Y L‘;* ) - Task 'E):xcriphon P ) o .
6 0 _Manual Oxygen Cutting » 2
1 Identify metal to be cut. X1 X X
A Secure gas botties to cart or wall bracket. X X Xl 7
3 Observe all safety rules for handh‘nq‘ ‘com- X X X
' pressed gas oyi
4 Attach regula%o"s fo fuel gas aT oxygen~ X- X ] X
cylinders - )
i 15 -Select correct cutting torch body X X X
P [« 6 Connect gas hosées to requlators and torch X X X
- body .9 '
7 Select correct cutting tip. . X X X
. 8 Inspect and clean cutting tip. KX X X
] g Attach cutting tip to torch body. X X X
10 Use correct procedure to turn on _gas supp]y X X X
] to cutting ‘torch. ; [
1M Inspect ‘all connections for gas leaks X X X
12 "] Obtain and use correct jifetv and nmtective X X X
equipment. .
13 “Interpret and foﬂow cuttmq procedure X1, X1 . X
instructions. : .
il 14 .} Adjust reqBilators for correct pressures. X X X
115 Use correct procedure to mmte torch X - 1X X
1. “preheat flame. ¥
16 *{ - Open cutting oxygen valve and readjust pre- X X X
. heat flame if needed.
s | V2 ‘Position forch to edge of plate to be cut, X X
- _1-18. | Preheat edge of plate. - X X | LS
- 19 ° |+ Open cutting oxygen valve and.start cut. X X X
— |20 | Traverse torch along line on plate for cutting. X X X
> |21, | Complete cut and close cutting oxygen valve. XU 1X L1
“122 *| Use correct procedure to turn off preheat 0.5 N . S0 U N N N b &
i flame. 2 =)
23 Use correct procedure to shut down equ1pment X .S M X.
= 128 Réfiove slag from severed plate“edges. 5.4 N O N DNl B 9.
: — —— oo femm
Q . - %93 N = -
N 6 7 - -
+ . ” . f” . - . -
s - - ~ ;
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P TASK INVENTORY : 8

INSTRUGTIONS:

List each manipulative and knowledge skill relating to the job noted above.
To the r}gﬁf of each task is a }erin of columns asking specific questions
about the entry level, level of difficulty, frequency, and type of skill
involved. ‘Place an “X" in sach of the four categories opposite the task

description, .\
1%

Page

Combinatiog Welder
¢ {ob Tiflo

Charles R, Stevens

' Analyst !

Entry J-  Level of Frequency
¢ Lovel Difficulty

Ayyuz

Duty
Ro,

Task Description
)

2

qof 94y vo

Ase3

aisimpopy
Hhougg
junouwy jjewg
funowy sbeseny
junowy jeesq)

Air carbon - arc ‘cutting

Identify base metal

Select correct power source

Select correct type & size electrode

P[> I

I W O T =

> P b I

Select correcuypblarity when using D.C. type

power source

Obtain proper safety & protective equipment

N k0

Connéct ground cable to base metal

1 S EI I ET]

pd [>d

Connect compressed air source to carbon arc’,

electrode holder

Connect,carbon arc torch to power source '"

Interpret cutting procedure instructions,

>
> 1o Id

Insert electrode in electrode holder

Ad just ‘power source amperage control for

correct setting .

Open electrodeaholder‘compressed alr valve

Contaet electrode tip to base metal to initiate

2]
3
>

cutting arc . R |

Complete cut

Close compressed air valve

Remove slag from severed Or. groove edges

<
‘\
Pd I e I

I .

— \

»y

-

ET

Q

i
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